
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



EMPLOYMENT AND THE BUSINESS CYCLE ^ 



WILLTAM A. BERRIDGE 



I. INTRODUCTION 



THE dual problem of emplo5Tnent and un- 
employment has recently attracted an 
unusual amount of attention. In part, the en- 
hanced interest in the problem may be traced to 
the extraordinarily severe and widespread de- 
pression through which all industrial countries 
of the world have been passing. Interest of this 
sort, generated by depression, is commonly of 
a temporary nature — intense while unemploy- 
ment is severe, but dwindling rapidly as acute 
unemployment disappears. A second and per- 
haps more enduring interest in certain problems 
of employment has spnmg up during the past 
decade. Among business men, elements of cost 
involved in labor turnover, generally ignored a 
dozen years ago, have now become so widely 
recognized as to set a high premium on the 
stabilization of emplo5rment. Again, industrial 
leaders now see ways in which the employment 
cycle affects costs of maintenance of plant. In a 
business depression, imderemplo5Tnent of labor 
brings with it underemplojonent of factory 
space, machinery, railway cars, and many other 
forms of capital; in a business boom, the effi- 
ciency of labor tends to decline, not only because 
new workers of lower average grade are then 
hired, but also because indifference to work prob- 
ably increases in the face of plentiful jobs in other 
establishments, and because overtiming probably 
increases industrial fatigue. A third cause for 
interest in emplo5anent lies in the profound in- 
fluence of emplojonent on the bu5dng power of 
the population. Any shrinkage of employment 
tends to curtail the effective demand of the work- 
ing group involved; this curtailment of demand 
may lead to further shrinkage of employment in 
other lines, then to further curtailment of de- 
mand, and so on. In every depression this 
vicious circle rapidly spreads until it involves, 
directly or indirectly, a very large part of the 
urban population. Moreover, employment affects 
bujdng power not only through its direct in- 
fluence on the volume of earnings^ but also in- 
directly through its influence on the rise and fall 
of rates of wages. In short, the three problems 
of labor turnover, the utilization of capital, and 



the marketing of products are three effective 
points of contact between the world of commerce 
and industry and the emplojonent-unemploy- 
ment cycle. The importance of these problems 
to business is indicated by a recent pronoxmce- 
ment of Mr. Herbert Hoover, who as Secretary 
of Commerce may be regarded as a leading 
spokesman for the business world. In press 
dispatches he is quoted as sa5dng that the De- 
partment of Commerce expects soon to begin 
"the most scientific investigation ever under- 
taken, into fundamental problems of unem- 
ployment." 

Notwithstanding the possible significance of 
the connection between unemployment and the 
business cycle, little study has been given to the 
relationship by writers on either of the two 
subjects. Sir William H. Beveridge, the noted 
English writer on imemployment, devotes a 
chapter of his book ^ to cyclical fluctuation, and 
seeks to show that cycles of imemployment 
occur, and that they bear some resemblance to 
cycles of industrial and business activity, as 
measured by annual data. He does not, how- 
ever, examine the mechanism by which unem- 
plo5rment affects or is affected by these business 
cycles. Furthermore, his treatment of cyclical 
fluctuations is based almost wholly on annual 
statistics. Subsequent writers on unemployment 
have not carried the analysis essentially beyond 
the point at which Beveridge left it in 1908. 
Turning to the literature on business cycles, one 
finds that even leading authorities like Mitchell ' 

1 The present article is an abstract of certain portions of a 
thesis offered in partial fulfilment of the requirements for the 
doctorate in Harvard University. The writer wishes to signify 
his appreciation of the friendly interest in the investigation 
shown by the editors, especially Professor Edmund E. Day, 
and to acknowledge the clerical assistance rendered, not only 
by the staff of the Committee on Economic Research, but also 
by others including students in Radcliffe College and Harvard 
University. Special acknowledgment is due to Mrs. Jane F. 
Hersey and Mr. Harold M. Flinn. 

* Unemployment: a Problem of Industry, London, Long- 
mans, Green and Co., 1908. 

' Wesley C. Mitchell, Business Cycles, University of Cali- 
fomia Press, Berkeley, 1913. Professor Mitchell makes several 
general references to unemployment, but only two are discus- 
sions of the data. He devotes four pages to annual unemploy- 
ment data for the United Kingdom, France, Germany, and the 
United States {op. cU., pp. 268-271). Two pages are given to 
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and Persons * have given little or no attention to 
unemployment. In the literature both on un- 
employment and on business cycles, the common 
tendency has been to ignore the American meas- 
ures of employment and unemplo3anent, or to 
utilize them oniy in annual form and without 
any thorough-going technique.^ It has been 
commonly assimied that, however closely the 
phenomenon of cychcal unemployment may be 
related to business cycles, the available indices 
of unemployment are not likely to furnish an 
accurate measure of the unemployment phe- 
nomenon, much less the actual condition of 
business. That common assumption now seems 
highly erroneous. 

The purpose of the present study is threefold: 
(i) to examine and analyze the best available 
data on employment and unemployment, not 
only in the United States, but also in Great 
Britain, (2) to see what new light can be thrown, 
by the index method, on the course of employ- 
ment cycles in those two countries, especially 
since 1903, and (3) to. determine the relations 
between emplo3ntnent cycles and cycles of prices, 
production, speculation and other well-known 
economic indices. 

Undoubtedly, reliable information as to the 
total number or percentage of persons actually 
imemployed in the country from month to 
month, or even as to the average niunber or 
percentage "normally" unemployed in the 
coimtry would be extremely valuable, if it could 
be secured. In the view of the writer, however, 

the number annually empbyed in coal mines of the United 
States, and only ten lines of text to unemployBient data for the 
United States (p. 271). Professor Mitchell makes no effort 
to compare any unemployment data with other indices of 
business, nor does he treat any monthly data, except for Great 
Britain (p. 548). 

* Warren M. Persons, Indices of General Business Condi- 
tions, Cambridge, Harvard University Press, 1919; or see 
Review or Economic Statistics, preliminary volume i, pp. 
3-205, Januajy and April, 1919. Professor Persons, after an 
exhaustive search for significant American business indices on 
either an aimual or a monthly basis, omitted unemployment 
data altogether. 

' Numerous other writers might be cited who practically 
ignore the rdle of unemployment in the business cycle. Some 
admit, abftractly, the importance of unemployment in that 
connectipB, but ignore iJif available measures of it. Those 
who indi^te ^y faith jn'jjnepiployment indices generally rely 
only on lie British data, which are commonly regarded as the 
best in the world. Some writers present data on unemploy- 
ment but ordinarily in annual form and with practically no 
anal3?sis. Among these may be mentioned T. E. Burton, 
Financial Crises, 190a; M. Tugan-Baranowsky, Les Crises 



it is impossible to make an estimate of either, 
that is, accurate within a low probable error, 
owing to the limitations of the available data on 
unemplo3rment. From the beginning the present 
analysis has proceeded by a different method: 
the construction of a continuous index registering 
the fluctuations of employment over an extended 
period, but without any direct attention to the 
actual number of persons unemployed at any 
time. This form of attack greatly simplifies the 
attainment of our objective. The index method 
brings within the pale of usefulness certain data 
which probably have too great an absolute error 
to justify their use in measuring the volume of 
unemployment. For purposes of merely con- 
structing an index of unemployment, the pres- 
ence of a rather large element of absolute error 
in the original data need not spoil their merit, so 
long as the degree of error does not fluctuate vio- 
lently, but either remains fairly steady or changes 
at a slow rate.* 

II. A MONTHLY INDEX OF EMPLOY- 
MENT COMPARED WITH PRODUCTION 
IN THE UNITED STATES, 
1919-21 ' 

A somewhat extensive analysis of employment 
and unemployment before the war is presented 
in the sections following the present one. Al- 
though the pre-war data prove surprisingly 
successful as indices of employment and produc- 
tion in the United States and Great Britain, a 

Indmtridles en Angleterre, 1913; and D. H. Robertson, A Study 
of Industrial Fluctuation, 1915. 

' It is nevertheless true that the employment index yields, 
as a by-product, a rough check on estimates of the number 
reported imemployed at a given time. For example, corrected 
indices of employment presented in this paper have been used 
in the preparation of imemployment estimates for the recent 
national conference on imemployment. Two test methods 
of constructing such indices were proposed by the -writer. 
Used in conjunction with an estimate of the number of per- 
sons employed in January 1920 (based on the Occupations 
Census of liiat month), one test indicated 3,000,000, the other 
3,100,000 unemployed in manufacturing and mechanical in- 
dustries at the peak of unemployment in midsummer of 1921. 
These results were found by the sub-committee which drafted 
the report to the Conference to be in harmony with the 
results of the special "unemployment survey" inade by the 
United States Employment Service in September 1921. 

Both investigations indicated that the estimated amount of 
unemployment as reported by the Department of Labor early 
in 1921 (5,700,000 persons) was too large by at least i J million 
and perhaps two million persons. See the Special Letter of 
October 8, 1921, Harvard Economic Service; also the final 
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question naturally arises at the outset, as to employers, who report the numbers of employees 

their significance during the years since the war. on their payrolls on one day each month; they 

However close the pre-war relationships may include only manufacturing industries, omittiag 

have been, have they been maintained, or modi- trade, building, and transportation, 

fied or destroyed, in the post-war period? The In both geographical and industrial composi- 

question is particularly opportune now as we tion, the employment data of the United States 

are "tiurning the corner" after a severe depres- Bureau of Labor Statistics are comprehensive, 

sion. when any failure of employment or other though they cover neither the entire area of the 

indices of business would be brought out in sharp United States nor all kinds of industries. The 

reUef . Some long-trusted indices of business numbers involved range from 500,000 to 800,000 

have for various reasons broken down entirely, employees. About three-fourths of these are 

or at least have failed to register the business distributed among six states situated in the 

cycle as faithfully in recent years as before the northeastern industrial region of the coimtry, 

war. Have the employment data too faUed to and over nine-tenths among the following fifteen 

stand the acid test of post-war experience? The states: 

foUowing analysis seems to show that they have table i. - Geogeaphical Distribution of United 

not failed. Although the current employment States Bureau of Labor Statistics 

indices are different in their nature from those Data on Employment 

available in pre-war days, the relationship of {Unit: one per cent) 

employment to business cycles still stands out March 1920 July 1921 

with great clearness. Pennsylvania 19.7 16.4 

The best materials for a post-war mdex of Stn'^"' Tl T^ 

employment are foimd not in imemplojonent -^^^ York . lale laia 

data but in employment data, and the best series Ohio 9.0 7.1 

reported currently, month by month, are those Illinois 6.8 6.9 

of the United States Bureau of Labor Statistics New Hampshire 2.5 3.8 

and the New York State Industrial Commission.8 miLS^^ at T 

These two series are based upon returns from Indiana ............... 2.8 24 

Maine 1.7 2.1 

Report of the President's Conference on Unemployment, pp. 52- Rhode Island 1.5 1.8 

56; and an article by Ernest S. Bradford, "Methods Used in Alabama 1.7 1.8 

Measuring Unemployment," Quarterly Publication of the Connecticut 1.4 i.S 

American Statistical Association, 17, pp. 983-994. December, Colorado 1 ^ 11 

1921. Mr. Bradford is interested almost wholly in the volume 411 f,(.i,p.e s .» s V, 

of unemployment. The incalculable advantage afforded by a n ^ ^ \' \" " 

the method of measuring fluctuations of employment rather ^^ ^^^^^ represented . . . loo.o loo.o 

than the volume of unemployment, permits us to trace the 

relationship between unemployment and the business cycle — The data COver fourteen industrial groups: (l) 

a project which without the use of the index method would be iron and Steel, (2) car-biulding and repairing, (3) 

'"^rsLnary of Section II has already appeared in the automobiles, (4) COtton gOOds, (5) textUe finish- 

Special Letter oi October 8, 1921 (Harvard Economic Service), ing and dyeing, (6) hosiery and knit gOods, (7) 

The reader abeady sufficiently famiUar with the post-war wOOlen and worsted gOods, (8) men's clothing, 

"""^^^^"ZiZ^lSt^ the United (q) silk (lo) leather, (xi) boots and shoes, (xa) 

States Employment Service is also promismg. It mdudes a paper, (13) tobacco (including cigarS pnd Clga- 

larger number of workers than either of the two indices men- rettes), and (14) bituminous COal. 

tioned above, it is based uiwn identical estabUshmentst^^^^^^ rj.^ ^ ^ ^ ^^ g j Labor Statistics 

out the enture penod to date, separate mdices are published for ^^'-^ "j. <-"v- j^vu.v.tvvi ^^ ^^^^.. kjvu,v ^w.^,.^ 

each of the fourteen standard industrial groups used by the have appeared monthly in the Labor Review since 

Census of Manufactures, the reports are collected by telegraph October 1915. Those Utilized by the present 

and become avwlable f or use promptly. Otiier mdices have ^ . ^ month-to-month Unk relatives, 

also been recently set up by the Industrial Conmussion of "'■^'-^^ k.^i.uii^k. v/i. luv/iim ,,v/ ..ij.v/±i..,j.x ±±^±i>. iv,io.^ivv-^, 

Wisconsin and the Department of Labor of Illinois. based on identical estabhshments m the com- 

These series have been omitted from the present employ- parison of any twO months. These links were 

ment mdex smce they do not cover the whole post-w^ur period, ^.^j^bined to get chain relatives with January 

nor even run back far enough mto the past to estabhsh a ^^'^'■""■•■^^ >-v e^x v-"c»xxx ^^^^^y^^ „ jiv^^ ^..j, 

secure basis for test and comparison. 1916 as loo per cent, but the base was then 
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Table 2. — Industrial Weights used in Employment 

Index of United States Bureau 

OF Labor Statistics 

{Based on United States Census of Manufactures, 191 4) 



Industry 



4- 
S- 

6. 

7- 
8. 

9- 
10. 
II. 



13- 



Iron and steel (blast furnaces, steel 

works and rolling mills) 

Car building and repairing (steam 
cars, by railroads and other com- 
panies) 

Automobiles (including bodies and 

parts) 

Cotton goods 

Dyeing and finishing textiles (exclu- 
sive of that done in textile mills) . . 

Hosiery and knit goods 

Woolen and worsted goods 

Men's clothing , 

SUk goods (including throwsters) . . . 
Leather (tanned, curried and finished) 
Boots and shoes (including cut 

stock) 

Paper (including wood pulp) 

Tobacco (including cigars and ciga- 
rettes) 

Total 



Wage Earners 



Number 
(thoU' 
sands) 



278 



394 



2,314 



Weight 
(percent) 



17.0 



127 


S-5 


379 


16.4 


48 


2.1 


151 


6.5 


159 


6.9 


174 


7-S 


108 


4-7 


56 


2.4 


199 


8.6 


88 


3.8 


IS3 


6.6 



shifted to the 1919 average as 100 per cent, and 
new relatives computed for each of the fourteen 
industries. The index of the Bureau is a 
weighted arithmetic mean of the chain relatives,' 
the weights being the total numbers employed 
in the industries according to the 1914 Census of 
Manufactures.^" 

The emplojiment data published since Jime 
1914 by the New York State Industrial Commis- 
sion are somewhat similar to those of the Bureau 
of Labor Statistics." They cover a wide field of 
manufacturing activity, involving in March 1920 
over 600,000 and in June 1921 over 450,000 em- 
ployees, or about one-third of the factory workers 
of the entire state. The series used here is the 
index of emplojmient based on Jime 1914 as 100 
per cent; for a given month, only those estab- 

' Group 14, bituminous coal mining, was omitted from the 
combined index. 

"•" The weights shown in Table 2 have been supplied by 
courtesy of the Commissioner of Labor Statistics, Mr. Ethel- 
bert Stewart. The numbers actually involved in the reporting 
establishments would be a very unsatisfactory basis for weight- 



lishments are used which also reported in June 
1914. Data for eleven major industrial groups 
are pubHshed, but indices for the sub-groups can 
be, and in certain cases were, segregated. Here 
as before the base of the indices was changed to 
the average for 1919 as 100 per cent. The rela- 
tive importance of the industrial groups and of 
certain leading sub-groups is shown by Table 3. 
The emplo3rnient index, imlike the pre-war 
imemployment indices for New York state, did 
not fluctuate greatly in industrial composition, 
and consequently did not require a recombina- 
tion with fixed weights. 

Table 3. — Industrial Composition of New York 
State Employment Data at Selected Dates 

(Unit: one per cent) 



Metals, machinery and conveyances 

(Machinery, including electrical appara- 
tus) 

Textiles 

Clothing, millinery, laundering, etc 

Furs, leather, and rubber goods 

(Boots and shoes) 

Food, beverages and tobacco 

Printing and paper goods , 

(Printing and bookmaking) , 

Paper , 

Chemicals, oils, paints, etc 

Wood manufactures 

Stone, clay and glass products , 

Water, light and power , 

Total 



March 

IQ20 



38.4 

(ll.l) 
10.8 
13-2 

7-7 
(4.4) 
8.0 

7-3 

(5-3) 

1.6 

5-3 
4.6 

2-3 

0.8 



June 
1921 



30.1 

(9.4) 
12.4 

14.6 
8.3 

(S.i) 
10.6 

8.4 

(6.5) 
1.2 
6.0 
4.8 
2.6 
1.0 



These New York data are nearly but not quite 
independent of those collected by the United 
States Bureau of Labor Statistics. (See Table 
I.) Only 12 or 13 per cent of the wage earners 
embodied in the latter series are employed in 
New York establishments, and of these prob- 
ably some belong in estabUshments which do not 
report to the State Commission. 

Although one of these indices relates to only 
one state, and the other to nearly ihe entire in- 

ing, since some industries, such as iron, steel, and automobiles, 
are very much more strongly represented in the employment 
reports than their importance would justify. 

" Until August 1 92 1 these data appeared in the Labor 
Market Bulletin; this pubUcation has since been superseded 
by a new publication, the Industrial Bulletin. 



i6 



THE REVIEW OF ECONOMIC STATISTICS 



dustrial section of the country, they both follow 
nearly the same course during most of the period 
under review; the coefl&cient of correlation is 
+95 per cent (see Chart i). There are certain 



reau of Labor curve has moved fairly steadily 
upward. The contradiction is more apparent 
than real; comparing Tables 2 and 3, we find 
that the Bureau of Labor index is based much 



Chart I. — Comparison of Leading Post -War Indices of Employment 
(jpjp monthly average = 100 per cent) 
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important discrepancies; for example, they dis- 
agree as to the precise month in which turning 
points occurred, upward in early 1919 and down- 
ward in early 1920. Much more striking is the 
fact that during 1921 the New York curve con- 
tinued downward until August, while the Bu- 



more heavily on textile and clothing — especially 
textile — industries than on any others; the 
combined weight of these groups (items 4-9) is 
about 45 per cent of the total, and that of iron 
and steel and related industries (items 1-3) only 
35 per cent. The New York index, on the other 
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hand, gives a weight of only 20 to 27 per cent to 
clothing and textiles (especially clothing) and 
between 30 and 38 per cent to metals, machinery 
and conveyances. These differences in composi- 
tion fuUy accoimt for the earlier rise of the 
Bureau of Labor Index in 1919 and in 1921, 
because its predominant group, textiles, on both 
occasions commenced recovery prior to iron and 
steel. The New York index declined first in 
early 1920 because clothing is represented in it 
more heavily than are textiles proper, and cloth- 
ing showed depression before textiles (compare 
Chart 3). 

Which of these two indices is probably nearer 
the true course of employment? Undoubtedly 
the Bureau of Labor index has a marked advan- 
tage in its geographical comprehensiveness, but, 
on the other hand, the following study has shown 
that employment fluctuations in New York 
state are highly sensitive to, and typical of, in- 
dustrial conditions in the coimtry. The Bureau 
of Labor index certainly overweights textiles; 
the New York index, if it overweights metals, is 
not thereby unpaired in value, since it has been 
shown that employment cycles in metal indus- 
tries reflect very accurately those in all industries 
combined. AU in all, the advantages of the 
New York index seem to equal — perhaps even 
to exceed — those of the United States Bureau of 
Labor. The accompanying study seems to justify 
giving as much weight to the New York series as 
to the other; accordingly the two were averaged ^^ 
forming the middle curve in the upper half of 

"^ Experiments were also made with the construction of a 
"hybrid" index by selecting from both sets of reports the best 
series representing leading industries, and combining these. 
Machinery, for example, is represented in the New York index 
alone; clothing is better represented there than in the Bureau 
of Labor data. The process of selection and recombination did 
not appear to bring out the advantages of the two sets of data 
better than does the simple average. 

1' The Wisconsin curve really represents two series, grafted 
together by the Industrial Commission of that state. The 
greater amplitude of its fluctuation is probably due in part to 
the process of combining too dissimilar series, and in part to 
variable weighting introduced by war industries. The writer 
has been unable to remedy the hidden defects, as the necessary 
data have iibt been published, but Mr. A. J. Altmeyer, Statis- 
tician of the Commission, now plans to standardize fie weights, 
hoping to render the series more homogeneous. 

The Massachusetts index has been adjusted to include all 
manufacturing in the state, according to the United States 
Census of Manufactures for 1919. No data are yet available 
for 1922 except for a small nimaber of establishments; the 
resulting data are not homogeneous with the complete totals 
shown for 1919 and 1920. 



Chart I. The seasonal element is present but 
imimportant in both series. In the lower half of 
Chart I is shown the supporting evidence af- 
forded by adjusted emplo5mient indices for 
Massachusetts and Wisconsin. The reader may 
readily see, by comparing these curves with each 
other and with the two primary indices in the 
upper half of the chart, that the outstanding 
movements took place in all the curves at nearly 
the same time. There is no clear nor consistent 
lagging tendency, and such differences as appear 
in ampUtude can be readily accounted for.^ 

This post-war index of employment serves 
several purposes. First, and most directiy, it 
registers the course of the labor market. 
Secondly, it indicates approximately the buying 
power of the wage-earning population from 
current earnings. An increase or decrease in 
employment brings with it a corresponding in- 
crease or decrease in the aggregate earnings, even 
if wage rates remain the same. Moreover, the 
rate of wages itself responds to fluctuations in 
employment, since wage rates tend to be high 
when employment is active, and low when em- 
ployment is duU. Thus full emplojonent at high 
rates increases the purchasing power of labor; 
unemployment decreases that power. Finally, 
the emplo3Tnent index gives us an indirect meas- 
ure of production. In Chart 2 the employment 
index is compared with Professor Day's monthly 
index of the volume of manufacture. Throughout 
the three years covered, the curves representing 
employment and production show change of 
direction at nearly the same time. Every critical 
movement is shown with almost equal clearness 
in both curves: the relapse after the armistice, 
the recovery in the second, third, and fourth 
quarters of 1919, the culmination of the boom 
early in 1920, the ebb of prosperity, at first slow, 
then precipitate, imtil the middle of 1921, and 
the gradual improvement since August. The cor- 
relation coefficient is +g6 per cent, even higher 
than that between the two indices of employ- 
ment. 

Three significant differences between the 
curves appear, (i) Unlike production, the em- 
ployment index was imaffected by the varying 
lengths of the months. In each February, for in- 
stance, production slvunped owing primarily^to 
the ten per cent difference in the mmiber of days 
included; until corrected for seasonal variation 
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the production index therefore represents less 
well than employment the varying intensity of 
industrial activity. (2) Moreover the employ- 
ment curve was much less disturbed than the 
production curve by the various strikes of Sep- 
tember to December 1919.^* Partial explanation 
for this may be found in the fact that the supply 



depression employment fell oiily about 20 per 
cent, production 27 per cent, below the average 
for 1919. In other words, the production index 
fluctuates over a wider range than the employ- 
ment index. 

To what is this difference in the ampUtude 
of the two indices due? It is impossible to get 



Chart 2. — Indices of Employment and Production 
(jpjp monthly average = 100 per cent) 




of basic materials, which are the chief constituent 
of the production index, was perhaps affected 
much more by these disturbances than was the 
manufacture of semi-finished and finished goods, 
which maintained itself during the interval, 
presumably on a carryover of raw materials. 
Moreover, employers doubtless hold their labor 
force over a temporary shortage of raw materials 
incident to labor disputes in key industries; at 
least this is very likely at a time of prosperity 
such as the autumn and winter of 1919-20. (3) 
The production curve, if the temporary effect of 
these labor disputes is smoothed out, clearly rose 
to a greater height in the boom of 1919-20, and 
recently fell to a greater depth, than did the 
employment curve. Employment rose only 
about 8 per cent above its 1919 average, but pro- 
duction increased twice as much; in the recent 

" In addition to the steel and soft-coal strikes, which af- 
fected industry in general, important strikes took place almost 
simultaneously in the printing and woodworking industries. 



I9SI 



conclusive evidence on this point, but three con- 
siderations bear upon it. First of all, employ- 
ment data are based on the number of employees 
on payrolls, and therefore understate the real 
extent of labor activity m prosperity, since over- 
time work does not increase the number reported ; 
they also overstate the extent of activity in 
depression, since part-time work does not de- 
crease the number. In other words, np distinc- 
tion is made, in the employment figup^, between 
workers who are engaged part tinie, fuUtime and 
overtime. To a certain extent? Jthis source of 
inaccuracy is counterbalanced by a second con-, 
sideration — fluctuations in the efficiency of 
labor. During prosperity labor efficjsncy is 
likely to diminish, partly because of ij^dustrial 
fatigue due to speeding and working overtime, 
partly because of indifference to duty in the face 
of plentiful opportunities for work in other es- 
tabhshments, and partly because of the hiring 
of imtrained or inferior workers; in a depression 
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the reverse is the case. A third consideration is 
the fact that the production index is necessarily 
derived, in large measure, from data on the pro- 
duction of basic materials, such as sole leather 
and steel ingots, rather than finished goods, such 
as shoes and machinery. The reason is that, in 
more advanced stages of manufacture, units of 
output are so varied and complex that few re- 
liable data on production at these stages can be 
obtained. The emplojmaent data, on the other 
hand, relate to industrial groups at all stages of 
fabrication. If the production of basic materials 
responds more decisively to the course of the 
business cycle than do finished goods, the pro- 
duction curve would naturally swing through a 
greater range of variation than the emplojonent 
curve. 

Changes in labor efficiency would thus lead to 
wider fluctuations in the employment curve than 
in the production curve. On the other hand the 
existence of overtime or part-time work, and the 
probably greater sensitiveness of the production 
of basic materials would lead to narrower fluc- 
tuations in the employment curve, such as Chart 
2 actually shows." Although little can be said 
as to the relative importance of these factors, 
probably the failure of employment data to take 
accovmt of overtime or part time is the main 
reason for the narrower range of fluctuations. 

In Chart 3 are shown employment indices for 
certain industrial groups, selected partly from the 
New York Industrial Commission, and partly 
from the United States Bureau of Labor Sta- 
tistics. Examination of Chart 3 will disclose 
certaia striking general facts, such as the de- 
pressed condition of late 1920 in the wool indus- 
try and that of early 192 1 in the automobile 
industry, the recent tendency to recovery in 
many lines and the persistent failure of iron and 
steel, machinery and car-building to show any 
marked sign of improvement imtil August. 
Chart 3 also enables us to determine (i) the order 
in which the depression overtook the various in- 
dustries, (2) the relative severity with which it 
appears to have affected them, and (3) the order 
in which recovery appeared in each important 
industry. A similar review, based on the pro- 
duction data, appeared in the Special Letter of 

1' Incomplete allowance for "mushroom establishments" 
also tends to reduce the amplitude of the emplojfment boom. 
The New York Industrial Commission definitely excludes 



September 20, 1921. Judgments based on the 
employment figures, where both employnaent and 
production data for the same industries are 
available, are nearly identical with those based 
on production figures. 

Apparently the first to feel the depression of 
1920 were the food and leather industries, in 
which decline began in the months from Decem- 
ber 1919 to February 1920. Then followed 
automobiles (April), boots and shoes (April), 
clothing, etc. (April), woolens (June). After a 
considerable lapse came cotton manufactures 
(August), machinery, including electrical ma- 
chinery (August), wood manufactures (October), 
iron and steel (November), paper (November), 
printing and book-making (December), and 
chemicals (December). From the employment 
data, the depression appears to have been most 
severe in the automobile and woolen industries, 
less severe, though still severe, in car-building 
and iron and steel. Machinery and leather rank 
next, then come boots and shoes, paper, wood 
manufactures, clothing; and least affected of all 
were cotton manufactures, printing, chemicals, 
oils and paints, and food, beverages and tobacco. 

The recovery from depression seems first to 
have set in about February 1921, when it ap- 
peared in many lines — woolen, cotton, clothing, 
automobiles, food, beverages and tobacco, and 
boots and shoes. Both leather and wood manu- 
factures improved for a time, but received a 
slight set-back near the middle of the year. 
Paper and printing did not show recovery until 
July. For iron and steel the data for August show 
a turn for the better, as do also those for car- 
bviilding. Although food and the automobile in- 
dustries have recently slumped again, most other 
industries continue to improve. 

The employment index clearly registers pro- 
duction both for all industries and for each lead- 
ing industry separately. The employment and 
production indices render nearly the same verdict 
as to the timing of the ebb and flow of the indus- 
trial cycle. The production of basic materials 
embodied in the production index, we also con- 
clude, reflects faithfully changes in production 
all along the line, since the production curve 
agrees with the employment curve, which covers 

these by covering only establishments which reported in 
June 1914; the United States Bureau of Labor Statistics 
does not. 
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Chart 3. — Indices of Employment in Leading Groups of Manufacturing Industries 

(jpzp monthly average = 100 per cent) 
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industries at all stages. In amplitude, or sen- 
sitiveness of fluctuation, however, the two curves 
show noticeable but accountable differences. A 
clarified view of the course of the industrial cycle 
can be obtained by studying the emplojmaent and 
production curves jointly. No further materials 
are available for testing similarly the validity of 
the employment index as such, but one thing is 
certain: the natural presumption that the em- 
ployment index registers the course of the labor 
market is greatly reenforced by the findings as 
to its relationship to production. 

HI. PRE-WAR DATA ON EMPLOYMENT 
AND UNEMPLOYMENT 

Before the war, no comprehensive and con- 
tinuous data on employment in the United 
States as a whole were reported. For many 
years the Bureaus of Statistics in Massachusetts 
and New Jersey have published in their annual 
reports the numbers employed during each 
month of the preceding year in a certain nimiber 
of manufacturing establishments in those states; 
but the nature of these data renders highly in- 
advisable their use as the central basis for a 
continuous index of employment. The com- 
prehensiveness of both series with reference to 
the aggregate manufacturing industry in the two 
states changed during the period owing to 
changes of poUcy on the part of the Bureaus. 
Moreover, there was marked irregularity from 
year to year; the nxmiber of reporting establish- 
ments varied widely between consecutive calen- 
dar years — and even within the course of each 
year, after 1906, in Massachusetts. It is difficult 
to make a sufficiently trustworthy adjustment 
from year to year to justify use of these data 
except as secondary evidence.^^ In addition to 
the New Jersey and Massachusetts data, the 
United States Bureau of the Census also pub- 

" See below, pp. 33!., for further criticism of the Massa- 
chusetts data. A group of materials related to these employ- 
ment series is the mass of reports made by public employment 
bureaus, as to positions offered, applied for, or filled. The 
career of public employment bureaus in this country is com- 
paratively short; moreover, the authorities administering 
them have differed widely from one another in statistical 
definition and reporting practice, and the number of offices 
concerned varies greatly. Data of this kind were found, upon 
test, to be of little value for pre-war or post-war years. The 
lack of homogeneity over a moderately extended period des- 
troys the usefulness of the data. 



lished, in the quinquennial Census of Manufac- 
tures, the nimibers employed in manufacturing 
estabhshments, for each month of the census 
years 1899, 1904, 1909, and 1914. These census 
data form the nearest approach to comprehen- 
sive American measures of employment, but 
were necessarily omitted from the present em- 
ployment index, owing to their discontinuous 
nature. This same necessity forces us to regard 
as merely secondary evidence the irregular data 
on employment in manufacturing industries re- 
ported by the New Jersey and Massachusetts 
Bureaus of Labor Statistics.^^ 

To secure materials suited to the construction 
of a continuous pre-war index of emplo3mient we 
are forced to turn to the data on unemployment. 
These, like the data on employment, are not all 
equally suited to the present needs, and some 
have proved quite useless. The necessity of 
using homogeneous data in order to secure signif- 
icant findings renders valueless, for the purpose 
in hand, the voluminous "surveys of employ- 
ment," conducted on many occasions during the 
past forty years by various public, quasi-pubHc, 
and private bodies. These surveys relate to 
widely different times, industries, locahties, etc., 
and form a mass of evidence so heterogeneous in 
nature and merit as to contribute nothing to the 
present study, even as an occasional check. 

Another set of data which was tested but 
found of no value in the present investigation is 
the monthly series collected by the American 
Federation of Labor throughout the decade 1899 
-1909, from.imions embodying a membership 
between 40,000 and 1 70,000. The precise reasons 
for the inadequacy of this series are not perfectly 
clear,^^ but the fluctuations between successive 
months are of such a violent and erratic character 
as to suggest the unreliability of the series, not 
only as a measure of the absolute volimie, but 
even as an index of relative variations of unem- 

1' See Section VII of this paper. 

18 The reasons for the defectiveness are much obscured by 
the scantiness of the descriptive matter given by the Federa- 
tionist in its discussions of the subject. Nothing is said, for 
example, of such important matters as the industrial and geo- 
graphical composition of the reporting unions. In large 
measure, however, the defects are probably due to inadequate 
statistical attention to the following matters: (i) the setting- 
up of a representative system of reporting units, (2) insistence 
upon regularity in reporting, (3) the elimination of labor dis- 
pute "unemployment," (4) the checking up of doubtful 
reports, through field agents. 
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ployment. President Gompers finally became 
convinced of the unreliable character of the A. F. 
of L. returns on unemployment," and discon- 
tinued their collection. 

The unemployment returns collected prior to 
June 1916 by the Bureau of Statistics and the 
Industrial Commission of New York state show 
a much higher order of merit,^" though even here 
defects were discovered which only a consider- 
able amount of statistical analysis was able to 
eliminate. These New York data were clearly 
superior to all others for the present purpose, 
and they were consequently chosen to represent 
the course of employment cycles before the 
war. 

The New York returns were of two kinds: one 
set was collected at semi-annual intervals ^^ from 
1897 through 1913 from practically all the unions 
in the state, embodying 300,000 to 600,000 mem- 
bers. This set has been thrown into annual form 
by simple averaging, and used as the basis for aa 
annual index of employment. The other set was 
collected at monthly intervals, from 1902 to 1916, 
from representative unions embodying 90,000 to 
150,000 members, i. e. one-third or one-fourth of 
the total union membership of the state.^^ This 
second set has been used as the basis for a 
monthly and bimonthly index of employment. 
Figures are available which have made it possible 
to eliminate unemployment due to strikes, lock- 
outs and disability from all monthly data, and 
from annual data beguming with 1899. Such 
elimination is a matter of great importance in 
studying the economic relationships of unem- 



ployment. Although in the long run, disputes 
were not so important a factor as the business 
cycle in creating unemplo)maent, they frequently 
assumed such magnitude as to affect the unem- 
plojTnent curves markedly. 

The trade groups most strongly represented 
in the New York series — both annual and 
monthly — were building; clothing and textiles; 
metals, machinery and shipbuilding; transporta- 
tion; printing; and woodworking. The relative 
importance of these six major groups and the 
seven minor groups, in both the annual and the 
monthly series, is shown for selected years in 
Table 4. 

IV. AN ANNUAL INDEX OF UNEM- 
PLOYMENT COMPARED WITH 
PRODUCTION, 1899-1913 

Chart 4 shows the annual imemployment index 
for aU groups combined and for three leading 
groups singly: (i) metals, machinery and ship- 
building, (2) building and stone-working, and (3) 
clothing and textiles.^ The four curves show a 
marked tendency to move simultaneously, in the 
business cycles from 1899 to 1913. In each of the 
curves the several depressions bear nearly the 
same relation to each other, in severity, as they 
do in either of the other curves. Noteworthy 
exceptions to this are the especially pronounced 
reaction shown in the clothing and textile in- 
dustry between 1899 and 1901, and in the iron 
and steel industry between 1910 and 191 1. The 
several industries appear to have differed from 



1' He stated his opinion in testimony before the House 
Committee on Labor, April 1916. See House of Representa- 
tives, 64th Congress, ist session, Hearings before the Committee 
on Labor on House Joint Resoltttion i^g, p. 62. 

^'' Another good unemployment series has been published 
since March 1908 by the Massachusetts Bureau of Labor 
Statistics. The series is weU planned, covers two-thirds or 
more of the trade unions of the state, and extends to date. 
It has, however, proved to be of importance only as' supple- 
mentary evidence in the present study. The series is reported 
only at quarterly intervals, and covers a rather short pre-war 
period; furthermore, Massachusetts is, on the whole, only 
half as important as New York as a key state in American 
industry. The value of the series wiU be much increased if Mr. 
Roswell F. Phelps, the Director, is successful in his efforts to 
obtain reports regularly in monthly form from representative 
unions. 

^ From 1897 through 1903 the reports were actually col- 
lected quarterly, but in order to ensure comparability semi- 
annual figures were used throughout 1897-1913; they refer to 
the last working day of March and of September. 



^ The monthly and semi-annual data were gathered from 
the Annual Reports of the Bureau of Labor Statistics, from the 
Special Bulletins of the Industrial Commission, and from un- 
published figures which Messrs. Eugene B. fatten and Leonard 
W. Hatch kindly placed at the disposal of the writer for 
analysis. 

^ The method of analysis was as follows: 

(i) a straight line was fitted to each series, to represent its 
secular trend over the period as a whole; 

(2) the percentage deviations of each series from its line 
of secular trend were computed; 

(3) the standard deviation of the percentage deviations 
of each series was computed, to measure the elasticity 
with which each series responds to business booms 
and depressions; 

(4) the percentage deviations of each series were divided 
by the corresponding standard deviation, in order to 
standardize the elasticity of all the series, and 
thereby facilitate comparisons between series. 
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Table 4. — Industrial Composition of UinoN Membership Represented in (a) Annual and (fi) Monthly 

Indices of Unemployment in New York State 

(Unit: one per cent) 



1902 



(a) 



(b) 



1906 



(a) 



(b) 



1910 



(a) 



(b) 



1914 



(a) 



(b) 



AH trades 

Building, stoneworking, etc 

Transportation 

Clothing and textiles 

Metals, machinery and shipbuilding 

Printing, bookbinding, etc 

Woodworking and furnishing 

Food and liquors 

Theatres and music 

Tobacco 

Restaurants, trade, etc 

Public employment 

Stationary enginetending 

Miscellaneous 



100 

28 
II 

IS 
16 
6 
4 
4 
2 

3 

2 

3 



100 

31 
II 

IS 

12 
10 
3 
4 
I 
2 
2 
2 



100 

35 
16 

Q 

10 

7 
4 
4 
3 
3 
2 
2 
4 
3 



100 

32 
18 



100 

26 

14 

26 

8 

6 

2 

4 
2 
2 
2 
4 
3 



100 

26 
12 

28 

9 
6 

3 

4 

I 

3 
3 
2 
2 

1 



100 

24 

13 

34 

6 

6 

2 

3 

I 
I 
2 

3 

2 
2 



100 

24 
16 

33 
6 

S 
2 

3 

I 
2 
2 

3 

2 

I 



one another more widely in their response to the 
depression of 191 1 than to other depressions. / 
Among all the industries, the one which regis- 
tered most typically the movements of employ- 
ment in all industries combined was the group 
known as metals, machinery and shipbuilding. 
This fact may be seen not only in Chart 4 but 
also in Chart 5. The correlation coefficient be- 
tween employment in the metals group and the 
combination of all groups excluding metals is -f 90 
per cent. The peculiarly intimate correspond- 



ence between the iron industry and manufactur- 
ing industry in general has of course been long 
maintained, chiefly on the theoretical ground 
that iron lies at the economic foundation of any 
industrialized community; but a positive dem- 
onstration is only beginning to be achieved. 
Recently Professor Edmund E. Day showed 
an extraordinarily close correspondence between 
his indices of production for the iron and steel 
industry and for all manufacture excluding iron 
and steel. Again, Mr. Edwin Frickey showed 
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Chart 4. — Annual Indices of Employment in New York State 

{Annual cycles) 
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Table 5. — Coebected Annual Cycles of 
Unemployment m New York State 

{Unit: one standard deviation) 









Metals, 






All groups 


Building 


machineiy 

and 
shipbuilding 


Clothing and 
te3[tiles 


1899 





- -3 


- -3 


-1-3 


1900 


+1.0 


+ .2 


— .1 


+1.6 


I90I 


+ .1 


- .6 


+ .2 


- -3 


1902 


- -7 
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- .5 


- -S 
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a similar relation between his new index of secu- 
rity prices for iron and steel companies and 
for twenty mixed industrials combined. These 
findings based upon physical productions^ and 
security prices strongly confirm the independent 
demonstration based on employment data. 

Cycles of employments^ and production are 
compared in Chart 5. Evidently the cycles of 
emplojonent and production, for all groups com- 
bined, agree very closely; the correlation coeffi- 

^ Remew of Economic Statistics, preliminary voliune 2, p. 
367, December, 1920. The coefiScient of correlation was + 85 
per cent, 5 per cent lower than that between the two employ- 
ment curves. Compared with production in all lines including 
itself, iron and steel production showed a coefficient of + 98 
per cent. 

Review of Economic Statistics, preliminary volume 3, p. 266, 
August, 1921; also see the article by Professor Warren M. 
Persons, bringing together some of the published data on the 
iron and steel industry, preliminary volimie 3, pp. 378-383, 
December, 1921. Professor Persons also introduces commodity 
prices into the demonstration (toe. cit., pp. 379, 38c^. The 
findings based on emplojnnent have not appeared except in the 
present article. 

2' The corrected cycles of unemployment have been in- 
verted so as to represent employment and afford easier com- 
parison with the cycles of production. 

^^ Stating the same feature in other terms, the unemploy- 
ment percentage has greater room for fluctuation in an upward 
than in a downward direction. The percentage imemployed 
can conceivably increase as high as 100 per cent but naturally 
it cannot fall below zero. The average percentage unem- 
ployed over an extended period is of course less than 50 per 
cent, leaving a narrower zone for fluctuation downward toward 
zero, than upward toward 100 per cent. 



cient is -f84 per cent. The correspondence is 
close, not only in the timing but also in the 
relative violence of depressions, compared with 
booms. Both indices drop sharply and deci- 
sively, but only for a brief period, during depres- 
sions; during booms, production and employment 
show a sustained movement at a moderately high 
level. This feature is not due to accident but to 
the essential properties of employment and pro- 
duction. It is easily seen that the numbers 
employed can be cut drastically during a depres- 
sion, whereas during a boom new labor can be 
obtained only with difficulty. Production re- 
sembles employment in this respect, because 
not only labor but also physical capital is a po- 
tent factor limiting production during a boom. 
Serious difficulties attend a rapid of substantial 
expansion of plant, or the construction of new 
machinery. In short, when business is active, 
increase in either emplojonent or production is 
limited by powerful physical factors, while a 
diminution of employment or production may be 
accomplished much more swiftly and effectively. 
It is natural, therefore, that the emplojonent and 

Chart 5. — Annual Indices of Employment 

(Unemployment Inverted) and 

Production Compared 

{Annual cycles) 
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production indices show long and moderate 
crests, but deep and narrow troughs.^^ 

An equally close agreement appears when we 
compare emplo}rment in one of the most impor- 
tant industrial groups of New York state — ■ 
metals, machinery, and shipbuilding — with the 
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production of iron and steel. Again the correla- 
tion coefficient is high (+85 per cent). That 
these two indices should agree so weU, notwith- 
standing the wide differences in the character of 
the series, affords strong confirmation of both 
the employment and the production indices.^^ 
Both record the pulse of industrial activity, 
though in wholly independent ways.^^ 

The high order of correspondence between 
employment and production cycles gains added 
significance from a review of the statistical 
differences between the two series. First, the 
two groups of material emanate from sources 
of an entirely different character — production 
data from governmental bureaus, trade and 
manufacturers' associations; employment data 
from trade union secretaries. Second, the pro- 
duction data cover the output throughout each 
year, while the emplo5Tnent data are based on 
only two samplings in each year — March 31 and 
September 30. Third, the indices differ in their 
industrial composition. The industries which 
are represented in both kinds of data are repre- 
sented by unequal weights, and in each kind are 
included industries which are wholly imrepre- 
sented in the other; e. g., the building industry, 
for which emplo5Tnent data but no production 
data are available.^' Also, the employment data 
cover in general more advanced stages of manu- 
facture than do the production data, even in the 
industries included in both; because at advanced 
stages umts of output are so complex that few 
production series are available, as in the case of 
machinery in contrast to crude iron and steel. 
The emplo)ma.ent index actually includes some in- 
dustries which produce not physical goods, but 
services, for instance transportation, restau- 

2' Similar detailed comparisons for other single industries 
show less remarkable agreements: employment in woodwork- 
ing and furnishing with production of lumber, -I-78 per cent; 
employment in the tobacco industry with production of cigars, 
etc., +60 per cent; employment in the clothing and textile 
(chiefly clothing) manufacture with production of textile piece 
goods, +50 per cent. The lower order of agreement in these 
cases is not conclusive evidence of a loose relationship between 
emplojfment and production in comparable industries; in 
large measure it is due to the economic dissimilarity between 
the industrial groups represented in the New York employ- 
ment data and their nearest counterparts in the production 
indices. If employment and production indices could be con- 
structed for identical industries, the annual indices would 
almost certainly agree much more closely. Considering the 
statistical properties of the average, it is natiural to expect a 
closer agreement between employment and production in 
general, than for component industries. 



rants, retail trade, theatrical and public employ- 
ment. Finally, the indices differ markedly in 
geographical distribution, since they cover pro- 
duction in the entire United States, but employ- 
ment in only one state. 

Although these statistical considerations make 
somewhat surprising the close agreement of the 
emplo3anent cycles in New York with production 
cycles in the entire United States, considerations 
of the economic position of New York state seem 
to explain why the New York index serves as a 
fairly good index of production for the United 
States. Since it is a good index of production in 
the United States it is still more probably a good 
index of employment in the United States. 

V. THE REPRESENTATIVE CHARACTER 
OF NEW YORK DATA 

New York is the premier state in many lines of 
economic activity. Of the 38,000,000 persons 
gainfully occupied in the United States in 1910, 
4,000,000 or nearly 11 per cent were in New 
York.'" The importance of the state in some 
lines of economic activity was sUght: thus, in the 
extraction of minerals New York's quota was 
only 12,000 persons, or one per cent of the mining 
population of the United States, while in agri- 
culture, forestry, and animal husbandry it was 
379,000 or only 3 per cent. In other lines, how- 
ever, its contribution to the aggregate was much 
greater -^ in transportation one- third of a million 
persons, or 12 per cent, and in trade a half mil- 
lion, or 15 per cent — while in the largest group 
of all, the manufacturing and mechanical indus- 
tries, out of the loj million persons who were 
engaged in the United States as a whole, over i§ 

2' It is impossible as yet to judge which kind of data prob- 
ably gives the truer record of industrial activity. Among the 
important considerations are the greater geographical compre- 
henaveness of the production series, and the greater industrial 
comprehensiveness of the employment series. Another im- 
portant advantage of the employment data is their availability 
in monthly form. This will be discussed presently (infra, pp. 
32, 3S) t>ut even at this stage of our investigation it seems 
probable that employment like production forms a very satis- 
factory industrial barometer. 

*' Building permits do not constitute a measure of current 
building production; they tend rather to forecast future pro- 
duction by about a half-year, though not in a highly consistent 
manner. 

'" The sources of the data given in this paragraph are the 
Thirteenth Census of Population, vol. 4, Occupation Statis- 
tics, 1910, and the Abstracts for the Censuses of Manufactures 
taken in 1909 and 1914. 
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millions or 15 per cent were in New York state.^^ 
Nor did this relative importance of manufactur- 
ing in New York change materially during the 
fifteen years prior to the war; at the four cen- 
suses of 1914, 1909, 1904 and 1899 the percen- 
tages of wage earners, and also the total wages 
paid, varied between 15 per cent and 16 per cent 
of the total for the United States. The number of 
manufacturing establishments in New York was 
throughout the period 17 per cent; the total 
wages and salaries ranged between 15 and 16 per 
cent, and the value added by manufacture be- 
tween 17 and 18 per cent. In short, the most 
important industries in New York state are 
manufacturing industries, in which the prob- 
lems of unemplo3mient and the business cycle are 
peculiarly important, and in this group the rela- 
tive importance of New York to the country as a 
whole remained nearly constant, at about one- 
sixth of the total, a quota larger than that of any 
other state and twice as large as that of Massa- 
chusetts. The relative position of New York in 
the manufacturing and mechanical industries, in 
transportation, and in trade is a consideration of 
great importance. It indicates that the economic 
activities within the state are of such a character 
as to make business conditions there sensitive to 
business cycles in the covmtry as a whole. 

The geographical location of New York with 
reference to the industrial region of northeastern 
United States, is perhaps even more significant 
than the actual quota of New York in the aggre- 
gate. The other states which contribute most 
heavily to the output of the country's manufac- 
tures are located in the neighborhood of New 
York. Second in rank to New York is Pennsyl- 
vania, which in 1 9 14 furnished 12 per cent of the 
total value added by manufacture.^^ Next 
come Illinois with 9 per cent and Massachusetts 
with 8 per cent. Ohio suppHes 7 per cent and 
New Jersey 5 per cent of the total. To the east 
of New York the great industrial centers of New 
England included in 19 14 one-eighth of the 
coimtry's manufacturing. In other words, two- 
thirds of the country's manufacturing is carried 
on in New York, New England, Peimsylvania, 
Ohio, Indiana, Illinois, Wisconsin, and Michigan 
combined. New York is not only the leading 

"■ In other major groups also the proportion was high: in 
professional service 13 per cent, in domestic and personal 
service 14 per cent, and in clerical occupations 19 per cent. 



state in industrial output, but it is situated al- 
most at the heart of the industrial section of the 
United States. 

Furthermore, New York stands at the gateway 
through which flows most of the country's import 
and export trade. The large majority of immi- 
grant laborers enter the coimtry through the 
port of New York, and have tended to settle in 
the East. Rich suppUes of coal and iron are 
situated near by. Markets and sources of raw 
materials within the country are readily accessi- 
ble by way of the highly developed network of 
railroads and coastwise steamship lines converg- 
ing at New York City, and by way of the Hudson 
River, the canals, and the Great Lakes into the 
Northwest. 

This general view of the economic impor- 
tance of New York state, and of its geographi- 
cal relations to the rest of the country, indicates 
that industrial conditions in New York ought to 
react fairly sensitively to conditions elsewhere, 
and should possess a pectiliarly representative 
character. It seems justifiable, then, to look 
upon the unemployment index for New York as 
fairly representative of industrial unemployment 
in the covmtry as a whole. 

VI. A MONTHLY INDEX OF EMPLOY- 
MENT IN NEW YORK STATE 
1903-16 

The characteristics exhibited by the aimual 
index of unemployment, coupled with the facts 
just presented concerning the representative 
character of industry in New York, suggest the. 
desirabiUty of constructing a monthly index of 
employment from data for that state. A 
monthly index has important advantages over an 
annual index. In particular, an annual index 
obscures time relationships which the use of 
shorter time units may disclose. 

The monthly percentages of unemployment 
collected by the New York Bureau of La^lor 
Statistics are similar in nature to the aimual 
figures already presented. Although they relate 
to only one-third or one-fourth the total number 
of union members in New York state, the unions 
which made these returns were carefully selected 

^2 Data on the manufacturing activity of the several states 
are taken from the U. S. Census of Manufactures, 1914, 
Abstract, p. 272. 
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by the Bureau. Attention was given to the dis- 
tribution by industry, by locaHty and by size of 
union, and the selection appears to be truly repre- 
sentative of the larger mass. The monthly re- 
turns cover the period from January 1903 to 
June 1916. 

In addition to the cycUcal unemplojrment, in 
which we are primarily interested, four other 
elements are present in the original data: the 
figures contain unemployment connected with 
(i) disabiUty, (2) labor disputes, (3) secular 
trend, and (4) seasonal variation. The cyclical 
element may be isolated by eliminating these 
four extraneous elements from the original data 
— the first two by subtraction, the third and 
fourth by more refined statistical methods .^^ In 
isolating cyclical unemployment, we obtain, as a 
by-product, a picture of these minor movements 
alone. Several of them are of enough interest to 
justify separate discussion. 

Disability includes old age, sickness and in- 
vaUdity, and as might be expected presents no 
marked fluctuations. The percentage of unem- 
ployed owing to these causes was small and 
regxilar, ranging generally between one and two 
per cent. This element was nevertheless elimi- 
nated from all unemployment data used in this 
study. 

Labor disputes, on the other hand, were fre- 
quently the cause of considerable unemplo)anent. 
It is true that on the average the imemployment 
due to labor disputes was not extremely serious, 
but at sporadic intervals it became very great, 
especially in 1903, 1910, 1913, and 1916, and to a 
lesser degree in 1904 and 1909. Moreover there 
was a tendency for unemployment due to dis- 
putes to vary inversely with that due to other 
causes: on the occasions when labor disputes 
became important, the unemployment due to 
other causes was generally slight, and vice versa. 
This was due partly to incompleteness in the 
record of unemployment actually attributable to 
disputes, but primarily to the tendency of dis- 
putes to wane in importance during business 
depressions, and to increase when employment 
conditions improve again. Such opposing move- 
ments would naturally have the effect of partially 
filling in the hollows and smoothing off the peaks 
of the unemployment curve, and would partly 
obscure the cychcal movements with which we 
are primarily concerned. The element of dis- 



putes was therefore ehminated before obtaining 
cycles of unemplo)rment, not merely in the 
building and clothing industries, in which labor 
disputes caused most disturbance, but in aU 
others as well. 

These two extraneous elements, disputes and 
disability, were on the whole considerably less 
important than other causes combined. Unem- 
plojmaent due to these other causes showed (i) a 
long-time "tilt," or secular trend; (2) a seasonal 
fluctuation; and (3) a pronounced cyclical swing 
about the line of trend. Of these only the second 
and third types are of interest here.^ 

The seasonal variation ^^ of unemployment is 
significant, because it presumably indicates with 

^ The methods used were substantially those devised by 
Professor Warren M. Persons, and presented in the Remew of 
Economic Statistics, preliminary volume i, January and April, 
1919. 

** As for the secular trend, one might expect from the nature 
of the "percentage unemployed" that over a period of twelve 
or fifteen years the trend would be neither upward nor down- 
ward, but horizontal. Such was not precisely the case with 
these indices for the period 1903-14. In some of the industries 
analyzed, as furnishing and woodworking, it was nearly hori- 
zontal, in printing and railroading it was downward, but in 
most cases it was upward, as in the iron and steel group, in 
building, and in the clothing and textile group. The interpre- 
tation of these long-time trends is extremely difficult, if not im- 
possible. One must not jump to the conclusion that the volume 
of unemployment was actually growing in most industries, and 
declining in the printing industry. Several considerations 
must be borne in mind. During the period under considera- 
tion the industrial composition of the groups was gradually 
changing, labor disputes were bringing about an increasing 
amount of indirect unemployment, and with the spread of 
unionization many semi-skilled and unskilled workers were 
being incorporated in the returns. By "indirect unemploy- 
ment" is meant bona fide unemployment of non-participants in 
the disputes, thrown out of work because of lack of nM.terial, 
etc., resulting therefrom. These are only a few of the factors 
which probably helped to tilt the trend, and doubtless the 
relative importance of these contributory factors, varied be- 
tween industries. It is important to observe, however, that 
whatever may be the causes of these trends, they are of no 
importance here, because our purpose is to study merely the 
fluctuations about the trend. 

^' The method used for measuring seasonal variation is that 
devised by Professor Persons; see the Review for January, 
1919, pp. 18 ff. Only one modification was introduced; in the 
case of the clothing and textile series the arithmetic average of 
the three central link relatives was used as typical of the 
month-to-month fluctuations instead of the median link rela- 
tive. This method for measuring seasonal variation is superior 
to any previously devised, for it eliminates the secondary 
effect of trend on the apparent seasonal variation. Such a 
method as averaging the percentages unemployed in all Janu- 
aries, in aU Februaries, etc., a method used by such eminent 
writers as Bowley and Beveridge, tends to leave in the result 
a "tilt" not truly due to seasonal variation at all. It also tends 
to exaggerate the extreme fluctuations more than does the use 
of the median link relative. 
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considerable accuracy the seasonal variation in 
industrial activity and production, within the 
industries covered.^^ Data for these industries 
are presented in Table 6. In some of the indus- 

Table 6. — Adjusted Indices of Seasonal Variation 

OF Unemployment in Leading Trades 

IN New York State 

(Average for year = loo per cent) 
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tries represented, employment is somewhat more 
plentiful in the summer months, and compara- 
tively scarce in the late autiunn and the winter. 
Such are iron and steel, building, woodworking 
and furnishing, and in addition the ensemble of 
aU industries represented in the unemployment 
data. Another group, comprising railways, 
clothing and textiles and printing, have a season 
of comparative inactivity in the spring or smn- 
mer. In two of these — clothing and printing — 
two peaks may be observed, one in the spring 
and the other in December. The inactivity in 
winter is less severe than that in the spring for 
printing, but somewhat more so for clothing and 
textiles. 

Cycles of unemployment. We have now con- 
sidered, successively, the nature of the variations 
in employment due to various other causes than 
the business cycle. The next step is to isolate 
those movements ascribable to the business 
cycle alone. The central question here involved 
is this: how do the leading industries compare 
with one another as to their timing, i. e. the con- 
currence or lead or lag of the industries with re- 
spect to one another? Do certain industries tend 



characteristically to react before or after certain 
others in their response to business booms and 
depressions?- 

The preceding analysis has disclosed marked 
differences among the industries in some re- 
spects, but the six chief industries show in their 
timing a remarkable similarity, according to the 
corrected bimonthly indices in Chart 6?"^ No 
industry shows any clear tendency to precede or 
to follow the others systematically. Consider 
first the peaks of unemployment. In each de- 
pression some one industry attained its peak of 
imemployment slightly earlier than the others, 
but the relationship of the curves is not system- 
atic. Apparentiy the clothing, textile and build- 
ing trades experienced the depression of 1903-04 
comparatively early in 1903 and began to recover 
in the first quarter of 1904. In 1908 the railway 
and telegraph industries reached maximum im- 
emplo)rment a trifle before most other industries; 
in building there seems to have been two- peaks, 
one a month earlier, the other a few months 
later, than in the other industries. The mUd de- 
pression of 1911 apparently was not felt equally 
by all industries. Of those which were appre- 
ciably affected, building witnessed maximmn 
imemployment earlier, and woodworking later, 
than the average. Aside from these minor varia- 
tions, however, the six industries experienced the 
maxim of vmemployment at nearly the same 
time. In considering periods of active business — 
low unemplo)anent — time sequences cannot be 
traced with as much precision as during depres- 
sions, since in active times the movement of the 
curve is not short and sharp as it is during de- 
pressions.^^ The course of the imemplojonent 
curves during the booms of 1905-07, 1910 and 
1 91 2-13, as during depressions, shows on the 
whole a fair unison in tuning among the six in- 
dustries analyzed. In a few cases, notably wood- 

^^ The applicability of these seasonal indices to areas other 
than New York state varies, of coiuse, from industry to in- 
dustry. Thus an outdoor industry like building would cer- 
tainly be far less subject to seasonal fluctuations in a region of 
lower latitude where temperature, snowfall, etc. would interfere 
less with winter operations. 

'' Bimonthly rather than monthly cycles are shown in 
Chart 6, in order to lessen erratic fluctuations from month to 
month and thereby facilitate visual comparison. 

These six groups constitute a large majority of the numbers 
represented in all thirteen groups. 

'' This featiure has also been disclosed in the annual indices 
of both employment and production. Supra, p. 24. 
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working in 1905, building in 1906, and perhaps correlation coefficients for every possible pairing 
clothing and textiles in 1910, a tendency to lead among the six series for (a) a lead of two months, 
may be observed, but it is not a regular tendency. (6) concurrent items, and (c) a lag of two months. 



Chakt 6. — Unemployment in Leading Trade Groups of New York State 

(Bimonthly cycles) 
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Judged by correlations between the series. The best correlation was in 5 or 6 cases ^^ for 

there is again some evidence that certain Indus- concurrent items, in 9 or 10 cases either a lead 

tries, particularly clothing, textiles, woodwork- or a lag of two months. Considering clothing 

ing, furnishing and others, tended to precede, 39 one of the fifteen best fits was doubtful, lying between 

and printing to lag. In Table 7 are shown the concurrence and a lead (or lag) of two months. 
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Table 7. — Summary of Inter-series Correlation Coefficients: Unemployment in Six 

Industries in New York State 



















(Unit: 


one per cent) 






















Iron and Steel 


BraiDraG 


Raileoads 


Clothing 


PsiwriNG 


Wood- 
working 


SUMMART! OF BeST FltS 


Standard series 







M 


i 





1 


3 





1 


3 





i 


M 

I 







3 





i 


3 





M 


Iron and steel . 

Building 

Railroads 

Clothing 

Printing 

Woodworking . 


84 

74 

S4* 

70 

75 


84 
85 
54 
73 
73 


79 
82 

44 
75 
67 


79 

57 
45 
61 

65 


84 

67 

47 
66 
64 


84 

73 
54 
64 
61 


82 

73 

56 

57 

69 


85 
67 

51 

58 
70 


74 
57 

43 
54 
60 


44 
54 
43 

37 
58 


50 
47 
51 

43 

71 


54t 

45 

56 

56 
60. 


75 
64 
54 
56 

70 


73 
66 
58 
43 

69 


70 
61 

57 
37 

53 


6^ 
61 
60 
60 

53 


73 
64 
70 
71 
69 


75 
65 
69 
58 
70 


I 

2 or 3 
3 
3 


1 or 2 
1 or 2 

3 
1 

2 
2 


2 or 3 

I 
2 
I 
3 



* Lagging 4 months, r = +52. 
Lagging 6 months, r = +42. 

and textiles as a standard (Table 7, last column, 
"Summary") we see that one correlative series 
preceded it by two months, one moved concur- 
rently and three lagged two months. With refer- 
ence to woodworking, two series moved simul- 
taneously and three lagged two months. Printing 
was unlike clothing and woodworking: two series 
moved concurrently, but three preceded it. 
Building seems to fall into the group of "leaders," 
iron and steel among the "laggers," both by a 
slight margin. Indeed the tendencies to lead or 
to lag are in no case perfectly clear. Neither 
visual nor mathematical intercomparison of the 
six curves gives conclusive evidence of a lag or 
lead except on particular occasions. In the main, 
the evidence indicates: (i) that in booms and in 
depressions the six industries passed the critical 
turning points at times only a few weeks or 
months apart and (2) that none of the six indus- 
tries preceded or followed the others systemati- 
cally, and by a decisive margin. 

Careful comparison of the curves in Chart 6 
will disclose in some of them certain erratic 
fluctuations, apparently not due to business 
cycles, but to extraneous impulses. Markedly 
erratic movements were confined chiefly to two 
groups, building and the manufacture of cloth- 
ing and textiles, and in practically every case 
were due predominantly to labor disputes. Some- 
times the number thrown out of work because of 
actual participation in a dispute seems to have 
been incompletely reported, notwithstanding the 
precautions taken by the Bureau of Labor Sta- 



t Leading 4 months, r = -hsa. 
Leading 6 months, r = 4-42. 

tistics to forestall this in cases of possible irreg- 
ularity, through audit of the data by office and 
field clerks. Efforts were made to indicate also 
those out of work owing to the indirect effect of 
disputes, but despite the precautions taken it 
seems probable that certain peaks of unemploy- 
ment were to a large extent the indirect effect of 
disputes, due to the throwing out of work of 
those whose supply of materials depended on the 
output of related trades in which disputes were 
taking place. 

No data exist which make possible an accurate 
appraisal of the importance of these two factors. 
However, the fact that they do appear is highly 
important, because the two industries in which 
erratic movements chiefly occur are of prime 
importance (see Table 4). Clothing and textile 
manufacture for example included, during the 
later years of the period, one-third to one-half as 
many workers as were represented in the other 
eleven groups combined. Although this in- 
dustry was not preponderant to such a degree 
throughout the entire period, it attained its 
supremacy very rapidly after 1909. This was 
precisely the period during which disputes be- 
came rampant in that industry; indeed unioni- 
zation and labor disputes were, doubtless, 
related facts. In any case the heavy weight of 
the clothing and textUe industry in the aggregate 
tends to introduce in exaggerated form the 
erratic fluctuations chargeable — directly or 
indirectly — to labor disputes in that industry. 
Moreover, it tends to distort the seasonal varia- 
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tion of the aggregate, making this resemble its 
own seasonal variation more nearly in the later 
years than before, so that the measurement and 
complete elimination of the true seasonal varia- 
tion in "all trades combined" is made impossible. 
How important an influence is exerted on the 
movements of the general imemployment curve 
may be seen by comparing the dotted curve in 



cycles from 1903 to 1916. Instead of allowing 
each of the groups a weight dependent upon its 
current membership, month by month — as is 
done implicitly in reljdng upon the "percentages 
imemployed in all groups combined" — each of 
the six iadustries is assigned a fixed weight, pro- 
portional to its importance over the period as a 
whole. 



Chart 7. — General Indices or Unemployment in New York State 

{Monthly cycles) 
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Chart 7 with the clothing and textile curve in 
Chart 6. Clearly this single industry exerted so 
powerful an influence in the later years as to dis- 
tort very seriously the form of the general curve.*" 
To secure a reUable index of cyclical employment 
in general, it is imperative that we control the 
variable and spuriously heavy weighting of the 
building and clothing and textile industries.*^ 

How shall we correct for these cross-currents 
in the unemplo3nnient cycles for certain indus- 
tries? No data exist for eliminating them com- 
pletely from the single series; the known unem- 
ployment due, either directly or indirectly, to 
stries and lockouts, has already been elimi- 
nated. It is possible, however, to make a com- 
bination in such a way as to prevent the two 
dispute-ridden industries from overwhelming the 
others in the composite record of imemployment 

*" Still another objection is that the cotton industry is 
affected by cycles of its own, caused by fluctuations of the 
cotton crop. 

" The New York Bureau committed its only serious mis- 
take when it failed to introduce a control into the actual un- 
employment data, by keeping a standard set of reporting 
unions for the clothing and the building trades, limiting the 
numbers incorporated into the result. 



Four criteria were considered in determining 
the correct weights for the several industries: 

(i) the mean membership of the representa- 
tive unions upon which the monthly 
returns were actuaUy based (averagd 
1903-13) 

(2) the mean membership of all the unions in 
the state (average 1897-1913) 

(3) the number of all workers (union and non- 
imion) in New York state occupied in 
these industries according to the United 
States Census of Occupations (1910) 

(4) the number of all workers (union and non- 
union) in New York state, employed in 
these industries, according to the United 
States Census of Manufactures taken in 
1909, the census year nearest the middle of 
the period covered by the monthly New 
York returns. 

Of these criteria, the last two are more compre- 
hensive than the first two, because they include 
non-tmion as well as union workers. The fourth 
is less inclusive than the third, however, because 
it represents very inadequately, or not at all, the 
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non-mamif acturitig groups — building, trans- 
portation, etc. — and consequently it was not 
utilized. The first, second and third systems of 
weighting were found to agree fairly weU. Ac- 
cording to the consensus of the three systems, 
metals, printing, and woodworking ranked least 
in importance and were weighted one point 
apiece, transportation and clothing ranked about 
twice as important as the first and were weighted 
two points apiece, building ranked three times as 
important and was weighted three points, making 
a total of ten points. 

The result of the use of fixed weights for the 
several groups is indicated by the full line in 
Chart 7. The dashed line in the same chart repre- 
sents the "imweighted" average, that is a com- 
bination of the six trades assigning identical 
weights to each. The waves of unemployment 
due solely to business booms and depressions 
stand out clearly in both curves: dullness in 
1 903,. depression in 1904, improvement in 1905, 
intense activity in 1906-07, depression in 1908, 
activity in 1909-10, minor depression in 1911, 
improvement in 1912-13, incipient depression in 
1913-14, recovery commencing in early 1915 and 
extending up to the period of uncertainty in early 
1916. Manifestly the form of the general cycles 
of unemployment is nearly the same in both of 
the stabilized indices. Apparently accuracy of 
weighting is of very slight consequence, pro- 
vided the weights be not allowed to vary capri- 



ciously during the period, owing to subtie influ- 
ences such as the increase of membership in dis- 
putant trade groups. The crude "hit-or-miss" 
weighting of the original data dominates the dot- 
ted line, and causes it to differ widely from both 
fixed-weight indices. Evidently the difficulty 
which attended the use of the percentages of 
unemployment in "all trades combined" has 
been successfully overcome by the use of fixed 
weights; erratic fluctuations in 1903-05 due 
- chiefly to building disputes, and in 19 10-14, due 
to clothing and textile disputes, have been re- 
duced or eliminated in both fixed-weight curves. 
Having set up an index of imemployment 
based upon six industries, the question arises, 
whether the index agrees better with some com- 
ponents than with others. Does unemployment 
in some one industry tend to fluctuate in a 
manner fairly characteristic of imemployment in 
all combined? In answering this question, it 
would be unfair to compare the indices for sepa- 
rate industries with the weighted index, for the 
latter would reflect the movements in the indus- 
tries which had the heaviest weights. Therefore 
the form chosen for comparison was the un- 
weighted index in which all six industries were 
represented equally. Actual comparison of the 
imweighted index with the indices for each of the 
six industrial groups showed that railways and 
the building trade furnished fairly reliable barom- 
eters of general industrial activity, but that the 
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index for iron and steel fitted the unweighted 
index most neatly (see Chart 8). Not only is this 
disclosure in accord with the findings indepen- 
dently reached by Professor Day in his study of 
annual production data, and with the findings 
based on the annual unemployment data aheady 
presented,*^ but it enables us to go further, and 
show that the iron and steel index was an ex- 
cellent register of general industrial activity, 
throughout the period 1903-16, in monthly as 
wen as annual form. Such a demonstration could 
not be made from production data, because until 
recent years monthly production data for only 
very few industries were available. 

Vn. COMPARISON OF NEW YORK AND 
MASSACHUSETTS INDICES 

This completes the presentation of the monthly 
pre-war index of unemplojonent, which inverted 
will serve as an index of employment for New 
York state, from 1903 to 1916. There seems to 
be good groimd for regarding it as an iadex of 
industrial emplo3Tnent for the United States, not 
only because New York is the key state in Ameri- 
can industry, but also because important evi- 
dence is available in support of the actual 
monthly unemployment index for New York 
state. 

The findings presented in the preceding pages, 
based on monthly reports of representative 
unions, are in complete harmony with the cycles 
of annual employment data previously shown, 



based on all trade xmions in New York state. 
When charted, practically every significant 
movement is quite as faithfully reflected by 
representative as by aU unions, and the correla- 
tion coefl&cient is 96 per cent. This indicates 
that the smaller group of unions is a selection 
truly representative of the total mass, which is 
three or four times as great. If all emplojrment 
fluctuated in a manner markedly different from 
that in the representative group, a more serious 
disagreement would certainly have appeared 
between the two sets of data. 

Chart 9 shows that the quarterly percentages 
of unemplojonent in Massachusetts trade unions 
yield, when corrected for seasonal variation, etc., 
an index much like that for New York, after 
1908 when the Massachusetts series was begun. 
The two differ in no essential except their imequal 
response to the depression of 1911. In Massachu- 
setts unemplojrment did not become so severe as 
in New York, primarily because the iron and 
steel industry, which was especially hard hit by 
that depression, is more important in the latter 
state. 

By use of a special device, the discontinuous 
employment data for Massachusetts *' have been 
corrected, and thrown into a form which makes 
possible a rough comparison with the New York 
index. When thus adjusted, the employment 
index for manufacturing industries of Massachu- 
setts fluctuates in cycles quite similar to those of 
New York.'*^ Little can be said with assurance 
except as to the course of the cycle during single 



♦2 See supra, pp. 22-25. 

^ In addition the writer has worked out in some detail the 
analysis of the United States census data and the New Jersey 
Bureau data on employment, both of which afford valuable 
though disconnected supporting evidence as to the course of 
employment cycles. They are omitted here for lack of space. 

^ Cotton was excluded because it is sensitive not only to 
business cycles but also to crop cycles, and, because the im- 
portance of this industry in Massachusetts would exaggerate 
the influence of the disturbing cross-currents thus introduced. 

The method of analyzing the Massachusetts data consisted 
of using the month-to-month link relatives to describe the 
course of employment within the calendar year, and assuming 
that in the gap from each December to the following January 
the only forces affecting employment were simply the normal 
seasonal variation and trend, the business cycle being consid- 
ered momentarily inoperative. The "normal" variation was 

determined by the median ^r — EZ_ jjjjj relative from 1800 
December 

to 1905, when data on a comparable basis were available. On 

this hypothesis it was possible to construct tentatively a con- 



tinuous index, adjusted to the igog Census of Manufactures, 
and representing approximately the aggregate number em- 
ployed in all manufacturing establishments in Massachusetts, 
with the exception of those in the cotton industry. The secular 
trend and seasonal variation were then eliminated in the usual 
way. 

The analysis of the unemployment data for Massachusetts 
required a special modification of Persons' method; since they 
did not begin until 1908, the secular trend would have been 
distorted by use of that method unmodified. The modified 
method assimied that in each year the ratio of the probable 
average ordinate of secular trend, to the average of the actual 
items for Massachusetts, was the same as the corresponding 
ratio normal in the New York unemployment series; to the 
probable values thus determined a straight line was fitted. 
The usual method was followed from this point. Evidently 
this modification does not introduce a spurious element into 
the time relations between the corrected New York and Mas- 
sachusetts series; any marked time differences usually existing 
would have been fully disclosed even though the data for New 
York were used as an aid in determining the probable secular 
trend of those for Massachusetts. 
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calendar years, because the method used, or any 
other method that could have been used for 
throwing these data into continuous form, entails 
an assimiption as to the December-to- January 
change which in particular years may not accord 
with the truth. Like the inverted unemployment 



through its close agreement with other business 
indices of a different character. It also shows the 
relationships between emplojonent as such and 
certain other phases of the business cycle: prices, 
production, speculation, etc. The series com- 
pared are selected from those analyzed by Pro- 
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cycles for Massachusetts the corrected data on 
emplojrment strongly corroborate the New York 
index. The agreement is close in all respects 
except the lagging recovery of 1904, and the 
more sustained movement in the first few months 
of 1907. The differences like the similarities 
between the curves need to be interpreted cau- 
tiously in view of the nature of the data upon 
which the adjusted curve is based.*^ 

Another type of supporting evidence as to the 
reliability of the New York index as an index of 
employment in the United States may be found 
in its close agreements with wholly independent 
series long known to represent the activity of 
business in the coimtry. Let us now turn to these 
comparisons of the employment index with 
business indices. 

VIII. THE RELATION OF EMPLOYMENT 

TO THE BUSINESS CYCLE IN THE 

UNITED STATES, 1903-14 

The following exhibit serves a twofold pur- 
pose. It demonstrates how far the index of 
employment serves as an industrial index. 



fessor Persons, and presented in previous issues 
of the Review.^" 

Of all the series thus far analyzed, that which 
manifests the closest agreement with employ- 
ment is pig-iron production. In fact, employment 
and production agree with each other, statisti- 
cally, better than do any other two independent 
indices now known; the coefficient of correlation 
is -f-85 per cent for simultaneous items.'*^ This is 

^^ Mr. Ralph G. Hurlin, statistician of the Russell Sage 
Foundation, is apparently willing to place much more reliance 
upon a combination of these discontinuous data than the pres- 
ent writer feels is justified. See the Annalist for October 24, 
i92i,p.387. 

^« See the Review as Economic Statistics, preliminary 
volume I, January and April, 1919. 

" With pig-iron production leading by two months the 
coefficient is -I-73, and lagging two months -I-82 per cent. 

Two of Professor Persons' pairings have higher coefficients, 
but the series paired are not independent. The correlation 
between New York clearings and Dow- Jones' price index for 
industrial stocks is -I-.86, and that between New York clear- 
ings and Dow-Jones' price index for railroad stocks is -I-.87. 
In both cases the correlation is to a large extent spurious; that 
is, stock prices themselves form so large an element in the 
value of New York clearings as to destroy the significance of 
the correlation coefficient as a measure of independent agree- 
ment. 

Even Bradstreet's price index, the series adopted by Per- 
sons as the primary standard of reference, does not agree with 
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not due to any mere coincidence, but to funda- 
mental economic reasons. Professor Day has 
proved already that pig-iron production repre- 
sents very accurately cycles of production in 
general, as represented in annual series. Fur- 
thermore, the employment index in annual form 
has been shown to agree very closely with Day's 
index for the production of manufactures from 
1899 to 1913. The results of the two independent 



of any general index of production in monthly 
form, and the wisdom of relying upon pig-iron 
alone as a monthly index for all manufacturing 
would be questionable, notwithstanding the 
agreement of the annual indices of pig-iron pro- 
duction and of production in general. The fact 
that pig iron stands at so early a stage of manu- 
facture would weigh heavily against the use of 
pig-iron production as a general register of pro- 



Chaut 10. — Employment (Unemployment Inverted) and Pig-Iron Production 

(Monthly cycles) 
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studies now support each other again, this time 
with reference to monthly movements. This new 
result is significant chiefly because the agree- 
ment of the indices in monthly form enables us 
to trace the course of industrial activity with far 
more precision than would be possible otherwise. 
The extreme dearth of monthly production data 
in the pre-war period prevents the construction 

any correlative as closely as do unemployment and pig-iron 
production, even when the price series is given the lead or lag 
which yields the closest fit: 

Price of 20 railroad stocks (leading 10 months) -I-.76 

Kg-iron production (leading 2 months) -|-.7S 

Imports (leading 2 months) -I-.77 

Railroad gross earnings (concurrent) -1-.77 

New York reserves (lagging 2 months) —.78 

4-6 months paper (lagging 4 months) -|-.8o 

Review op Economic Statistics, April, 1919, p. 182 

*' The influence of the blast-furnace or pig-iron industry 
itself in the employment index for iron and steel is very small. 
Only a small fraction of the country's pig iron is produced in 
New York state, and practically all wage earners involved in 
this employment index were occupied at much more advanced 
stages of manufactiure. 



duction. Studied in the shorter time intervals, 
pig-iron production might fail to register current 
production in other lines — monthly variations 
might for instance precede the course of pro- 
duction in more advanced stages. Indeed just 
such a situation prevailed at times, according to 
Chart 10; pig-iron production did precede the 
composite employment cycles at critical points in 
1908, 1910, 1911 and 1913. Monthly employ- 
ment in the iron and steel trades — which as 
already pointed out is a reUable index of em- 
ployment in general — also lags after pig-iron 
production at these times, although the two were 
simultaneous at the turning point after the 
depression of 1914-15.'*^ 

Whether the emplo3anent index or pig-iron 
production is a better measure of general indus- 
trial activity is not wholly certain; yet a fairly 
definite answer can be given. It will be remem- 
bered that, in reviewing the annual indices of 
production and of emplo3anent, the former was 
shown to be the more comprehensive geographi- 



36 



THE REVIEW OF ECONOMIC STATISTICS 



cally and the latter industrially, and the merits of 
the two as indices of industrial activity seemed 
nearly to balance. The situation is different with 
respect to the monthly indices. In this monthly 
form the advantage of the emplojonent iadex is 
greatly strengthened, because the monthly pro- 
duction data represented are far less compre- 
hensive, iadustrially, than the data used for the 
aimual index of the volvune of manufacture. 
Moreover, the advantage held by the annual 
index of the volume of manufacture — its greater 
geographical comprehensiveness — is here greatly 
weakened by the fact that pig iron is not 
produced widely but only in well-defined zones 
limited chiefly to a few states. In short, there 
seems a clear balance of evidence in favor of the 
monthly employment index as the more com- 
prehensive index of the general voliune of pro- 
duction except iQ agriculture and mining. If 
the corrected cycles of aU iadustrial production 

*' Apparently prices account directly for only about one- 
third or one-fourth of the fluctuation in the value of imports 
or of clearings. One need not actually deflate the series to 
determine the net importance of the volimie of imports, or of 
clearings, in relation, to the price element involved in their 
values, because the standard deviations (a) of the several 
series form a rough guide. For outside bank clearings <r is 8.6 
per cent, and for imports 11.9 per cent. For the price index of 
Bradstreet's <r is 3.6 per cent, and for that of the United States 
Bureau of Labor Statistics 2.8 per cent. The latter is supposed 
to be the better measure of the actual changes in price level; 
the former is more sensitive to the business cycle. The relation 
between the standard deviation of the available price series 
and that for the index of import prices, or for a price index of 
commodities exchanged by transactions represented in outside 
clearings, is not known. On the assumption that the unknown 
<r is in the vicinity of 3.0 per cent, price fluctuations account for 
about one-third of bank clearing values, and only about one- 
fourth of import values. In other words, fluctuations in the 
volimie of business are in the first case twice as powerful, and 
in the second case three times as powerful as the price element. 

'" Employment is a trifle more highly correlated with the 
former. The correlation coefficients are 78 and 77 per cent, 
respectively. At certain points, however, it agrees better 
with imports, as in the depression of 1908, especially the "turn- 
ing of the comer" in the spring of that year. 

'1 Of all the series analyzed, pig-iron production was the 
only one which agreed more closely than employment with 
outside clearings (82 per cent). Outside clearings was the only 
series which agreed as closely as emplo3rment with imports 
(77 per cent). 

^ It would be interesting -to show whether or not increased 
imports tend to diminish employment in the long run and es- 
pecially whether imports of particular kinds of finished goods 
tend to diminish employment in the line concerned, but the 
writer has not been able to make so intensive a study of these 
relationships. It is understood that the Tariff Commission is 
conducting such an investigation under the direction of Dr. 
G. B. Roorbach, whose findings will be awaited with great 
interest. 



from 1903 to 1916 could be known, the curve 
would probably lie in the zone indicated by the 
three curves of Chart 10, and probably nearest to 
the weighted employment index. Any inequality 
in the amplitude of employment as compared 
with production is eliminated by the process of 
correction used. 

Not only pig-iron production but other series 
having a close economic relationship to busi- 
ness activity show a remarkably close statisti- 
cal relationship to employment. These are bank 
clearings outside New York City, imports into 
the United States, and the niunber of business 
failures (cycles inverted) . The price element is of 
course involved ia all three of these measures of 
business, because clearings and imports are 
measured in value not in quantity, and because 
the number of failures naturally diminishes when 
prices rise even without increase in the physical 
volume of busiaess done. The relative influence 
of the price element as compared with the ele- 
ment of physical volume in affecting the form of 
these correlatives cannot be determined with 
accuracy as yet, but there seems to be ground for 
believing that prices are considerably less im- 
portant than physical volume.*^ Employment 
fluctuated in much the same manner as outside 
bank clearings and the value of imports.^" In- 
deed, employment agreed with each of these 
series almost as closely as did any of the series 
analyzed by Professor Persons." 

The popular notion that increasing imports 
lead to imemployment is clearly disproved, inso- 
far as general imports and cyclical unemploy- 
ment are concerned. The business conditions 
which favor a rise of imports also foster full em- 
ployment. The relationship between imports and 
employment is not inverse but direct. ^^ Natu- 
rally, the extreme price boom of late 1906 and 
early 1907 affected imports and outside clear- 
ings. Probably, if the price element could be 
scientifically eliminated from these, the resulting 
indices of physical volmne of imports and domes- 
tic transactions would agree with employment 
even more closely. Failures likewise manifest a 
very close agreement with the unemplojonent 
index. When failures are nvunerous, unemploy- 
ment is severe, and vice versa. Recovery from 
depression, appeared earlier in failures than in 
employment after the depressions of both 1904 
and 1908, but the depression of 191 1 influenced 
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failures so slightly as to give the impression that 
employment recovered at least as early as did 
failures. On the whole, failxires, imports, outside 
cleariags, and employment show a marked tend- 
ency to fluctuate together. 



when prices run very high. Decrease of em- 
ployment and productive activity can be, and 
dxiring this period was, very drastic^* for a short 
time, but an increase in the voltune of industrial 
activity can be accomplished only with great and 
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An average has been constructed, including the 
best five series relating to business activity, ex- 
cluding series based solely on prices. These five 
are: (i) pig-iron production, (2) imports, (3) 
outside clearings, (4) failures and (5) unfilled 
orders of the United States Steel Corporation. 
This average does not represent doUar-volmne of 
industrial activity; it is not an index of general 
business conditions comparable to "Group B" of 
Professor Persons. On the other hand, it is not 
an index of the pure quantity of production, 
because it contains a minor price element of per- 
haps 10 or 15 per cent. Nevertheless, this average 
is probably a closer approximation to the course 
of industrial activity than can readily be com- 
piled from any other selection. It is a group 
which one woxxld expect, from its economic 
natxire, to agree statistically with employment, 
if employment is a good measure of industrial 
activity. 

Chart II shows the employment index com- 
pared with the average of the five series. The 
statistical agreement is of a high order. It is 
much closer than that between employment and 
prices,^^ shown in Chart 12. These differences 
can in large measxire be accoimted for by the 
physical factors which tend to hold in check an 
increase in the volume of industrial activity even 



increasing difliculty during a boom.^^ This 
feature was especially clear in the long and 
pronounced boom of 1905-07. In the earlier 
stages of that boom, emplojonent improved 
rapidly under the impulse of rising prices, and 
reached its upper limit not when prices were 

'' The price index is tlie average of tlie corrected cycles for 
two series, Bradstreet's and that of the United States Bureau 
of Labor Statistics. A new price index just completed for the 
Committee on Economic Research by Warren M. Persons 
and Eunice S. Coyle shows essentially the same features of form 
and timing. 

" The following discussion of the relative sensitiveness to 
prosperity and to depression manifested by any one series 
refers to the actual deviation of the corrected cycles for that 
series, upward or downward from its trend. 

The sensitiveness of the series compared with one another is, 
as already suggested, best registered by the standard devia- 
tions, which for the most significant indices of business other 
than employment are given below, in per cent:. 

Unfilled orders of the U.S.S.C 32.3 

Pig-iron production 19.1 

Failures i3-6 

Imports ._. 11.9 

Outside clearings 8.6 

Bradstreet's prices 3-7 

Bureau of Labor prices 2.6 

" The monthly indices of employment and the volume of 
industrial activity confijm, in this respect, the annual indices 
of employment and production to which attention has already 
been called {supra, p. 24). In statistical terms, the volume 
series have an asymmetrical distribution of corrected cycles 
about the time axis or line of trend; prices, on the other hand, 
have a nearly symmetrical distribution. 
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highest, but while they were still rapidly rising. 
The cxirve reached its maximum some time 
before 1906-07 when the price cxirve "cut away" 
from its trend and rose violently for a few 
months. 

Prices show no tendency to forecast employ- 
ment cycles at any time from 1903 to 1914; 
rather, dxiring the earlier years they apparently 



one second best fit, but no third best and no 
fourth best fits. In other words, employment 
seemed more "true to type" as an index of the 
voliune of business than pig-iron production, or 
failures, or outside clearings, or imports; it 
agreed with them better than they agreed among 
themselves. The monthly employment index 
seems, then, to be an excellent register of indus- 



Chart 12. — Employment (Unemployment Inverted) and Prices 
{Bimonthly cycles) 
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lagged slightly. Emplo3anent seems to have 
lagged a few months after the average of the five 
series on several occasions, and on several others 
to have fluctuated concurrently with it (Chart 11). 
The lag is more conspicuous in the latter half of 
the period, when emplo5Tnent agreed better with 
price cycles in timing. (Compare Charts 11 and 
12.) Clearly the panic of October-November 
1907 affected emplo5Tnent and industrial activity 
at nearly the same time, leading almost over- 
night to wholesale discharge of workmen. 

Considering the period 1903-14 as a whole, 
employment was foxmd to agree with the five 
components of the average in Chart 11 even 
better than these components agreed with each 
other. Of the ten possible intercomparisons of 
the five series with each other, only one proved 
better than their respective comparisons with 
the employment index. Comparisons of em- 
plojonent with the other series entering the 
average disclosed two best fits, one tie for best fit, 



trial activity. Its authenticity as an industrial 
index has been subjected to test, including both 
economic and statistical judgments of the rela- 
tion between emplo)Tnent, pig-iron production, 
and other indices of industrial activity. The rela- 
tion between employment and prices was foimd 
perfectly explicable: close agreement in the later 
years, less agreement in the early years of the 
period imder review. It is quite natural, there- 
fore, that emplo3anent agreed less well with those 
volmne indices which involved a price element 
than with those which did not, and it disagreed 
with none of the voliune indices markedly except 
at the times when the price distortion is known 
to have been considerable, notably in 1907. 

This analysis is enough to show that the index 
of employment and industrial activity does not 
measure the same thing as an index of general 
business conditions. "Prosperity" may be 
looked upon as the product of the two factors: 
(i) the physical volxune of production and (2) 
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the ruling prices at which that volume is pro- 
duced and exchanged. The real income of the 
community depends on the first alone, while the 
pecuniary income depends on both factors 
jointly. In a money regime the latter kind of 
income is for many practical purposes the more 
important, and for this reason Professor Persons 
has quite rightly used both price and volimie 
elements in building up his index of general busi- 
ness conditions. Nevertheless, a sharp distinc- 
tion between the two factors must be drawn, in 
studying the relation of employment to the 
business cycle. Prices and volumes do not neces- 
sarily fluctuate together, nor to the same degree, 
in response to business booms and depressions. 
When they diverge, employment naturally fol- 
lows the volume rather than the price elements. 
Indeed, employment is in such close accord with 
all of the best indices of activity that a final index 
of the volume of production would certainly 
include the employment index itself. 

The forecasting of unemployment is of para- 
mount importance, for until we learn means of 
controlling business cycles, advance information 



ences in form between the emplo3anent index 
and the general business index. Another and 
possibly better forecaster of imemployment is 
shown in Chart 13. There are shown three cycle 
curves relating to industrial activity: (i) the Re- 
view's price index of twenty industrial stocks, 
(2) the weighted emplojonent index, and (3) 
dividend payments of industrial corporations.^* 
Cycles of actual productive activity, as repre- 
sented by employment, were reflected almost five 
months later by the employment index, and in 
about five months more by the volume of divi- 
dends distributed to stockholders. Security 
prices forecasted employment. Both security 
prices and emplojonent forecasted earnings — 
the former at long range, the latter at short 
range. 

IK. A MONTHLY INDEX OF EMPLOY- 
MENT IN GREAT BRITAIN, 1903-14 

The behavior of pre-war xmemplo3anent cycles 
and the linkage between these and business 
cycles, in the United States, were substantially 
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as to the probable future course of unemplo)anent 
is useful in remedying this one of the leading 
evils attendant upon them. Professor Persons' 
forecaster of general business conditions acted 
also as a good forecaster of unemployment during 
the period 1903-14, notwithstanding the differ- 



paralleled by conditions in Great Britain, though 
with some interesting divergences. The British 
evidence has so intimate a bearing upon the 

^^ These three indices are of course not identical in indus- 
trial composition, but they are suificiently similar to justify 
the comparison. 
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Table 8. — Industrial Composition of Union Membership Represented est Index of Unemployment in the 

United Kingdom 

(Units: i,ooo members; one per cent) 



1903 



Number Per cent 



1907 



Number Per cent 



1911 



Number Per cent 



1914 



Number Per cent 



Totals . . ._ i . . . 

1. Engineering, shipbuilding, and 
metals * 

Engineering 

Shipbuilding 

Metals 

2. Building 

3. Furnishing and woodworking 

4. Printing, bookbinding and paper 

5. Coal mining 

6. Textiles * 

Cotton 

Woolen and worsted 

Other 

7. Clothing 

8. Others 



360 

139 

57 

38 
56 



100 



54 
39 

IS 

18 
II 
16 



623 

248 

158 

60 

30 
64 
35 

54 

120 

80 



40 

25 
10 

5 

10 
6 
9 

19 
13 



759 

280 
178 
57 
45 
57 
35 
62 

154 
120 



5° 



37 

23 

7 

7 

7 

5 

8 

21 

16 



993 

387 
241 

73 

73 

73 

55 

67 

167 

162 

89 

9 

64 

68 

15 



100 

38 
24 
7 
7 
7 
6 

7 

17 
16 

9 

I 
6 

7 
2 



The figures in italics are the sums of those for the sub-groups. 



American situation that it is instructive to com- 
pare the course of pre-war employment cycles in 
the two countries. 

The monthly data on employment and tmem- 
plojonent in Great Britain are, in many respects, 
superior to the American data. The percentages 
of unemployment®' are better, because in the 
first place disputes and disability, which were 
foimd a serious cause of disturbance in the New 
York data, have been eliminated from the British 
returns with more completeness than was possi- 
ble for New York. Systems of unemplo5anent 
benefit have long been in force in many impor- 
tant unions, and as a result their secretaries 
exclude from their reports those imemployed 
because of labor disputes, disability, malingering 
and. sickness. Only the reports of unions having 
such unemployment benefits are used by the 
official Labour Department of the Board of 
Trade in its compilations. Secondly, the report- 
ing membership each month was very large, 
ranging from 300,000 to 1,000,000 between 1903 
and 1914. Third, the reporting imions were not' 
distributed merely in one local administrative 
area but throughout the length and breadth of 
the country. Finally, the industrial distribution 



was comprehensive, as is shown in Table 8. 
These considerations indicate at the outset that, 
if New York imemployment data could 5deld a 
significant employmient index for the United 
States, British data should yield an index of equal 
or greater merit. 

Figures directly representing the number em- 
ployed in various kinds of establishments do not 
run back far into the past, but the number of 
days or shifts worked per week, etc. have long 
been collected by the Board of Trade, for certain 
industries. For coal mining and cotton manu- 
facturing this kind of employment data was 
analyzed,®^ but the data which have been found 
best as a whole, and have been utilized by the 
present writer in constructing a British employ- 
ment index, were the trade union emplo5anent 
returns. 

^^ Other direct evidence of fluctuations in unemployment is 
suppUed by the numbers drawing government insurance 
against unemplo}Tnent, and the special government out-of- 
work donations; but both of these series were begun at com- 
paratively recent dates, and consequently were used only as 
secondary evidence. 

'* The sources for all British data on employment and un- 
employment were the Abstract of Labour Statistics and the 
Labour Gazette, pubUshed by the Labour Department of the 
Board of Trade. 
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The six leading industries for which separate 
series were available in the British unemploy- 
ment materials throughout the period 1903-14, 
were: (1) engineering,^* (2) shipbuilding, (3) 
metals, (4) building, (5) woodworking and 
furnishing, and (6) printing and bookbinding. 
Other industries were also introduced into the 



from September to the end of the year it con- 
tinued to be relatively severe in this industry. 
The engineering and metal trades were less 
highly seasonal, and their movements came later 
than in shipbuilding — activity was at a maxi- 
mum in April, May and Jxme, and at a minimum 
in December (see Table 9). 



Chart 14. — Unemployment in Leading Trade Groups of Great Britain 

{Bimonthly cycles) 
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returns from time to time, and some of these, 
notably textile manufacturing and coal mining, 
became very important in the later years of the 
period; but only the groups for which data were 
available throughout the period were analyzed 
separately. As in the United States, the various 
industries differed markedly in some characteris- 
tics of emplojmaent, while in others they were 
strikingly similar. 

The industries most acutely affected by sea- 
sonal variation were the woodworking and fur- 
nishing group, and building. The former was 
most active in the spring and much less so in the 
svumner, while the latter was generally active 
from April through October. Both groups had a 
very dull winter season. Printing, which in New 
York seemed to have two waves of activity 
within the year, showed three in Great Britain. 
The greatest employment appeared in March, 
July, and especially in November; and the most 
pronounced imemployment occurred in late 
summer. In shipbuilding there was steadily 
changing activity, which was generally greatest 
in the spring, especially in March and April; 
in the summer unemployment increased, and 



Yet all these industries responded to the 
business cycle almost simultaneously. Some- 
times one, sometimes another preceded slightly, 
but there was no evident tendency for any of the 
three industrial groups shown in Chart 14 to 
precede or to follow the others systematically.*" 



'' Data for engineering and shipbuilding, but not for metals, 
were available separately throughout the period. The metals 
group comprised both ferrous and non-ferrous metals; ship- 
building included primarily the building of iron and steel ships; 
engineering was the working up of metals into machinery and 
finished products. 

The average volume of unemployment indicated by all the 
series was small — generally smaller than in the corresponding 
trades in New York. Ordinarily it was about 4J or 5 per cent 
in all trades combined, being greatest in building (7.3 per cent) 
and least in printing (4.8 per cent). The trend was downward 
except for printing. Since neither the volume nor the long- 
time trend of unemployment is the subject of the present study, 
the interpretation of the apparent trend and volume need not 
be undertaken here. 

8° Cycles for the printing industry show nearly the same 
relationship. The cycles for this series were omitted from 
Chart 14 for clearness. The chief diflEerence was that the 
month-to-month fluctuations were somewhat greater, owing to 
the greater relative influence of slight absolute fluctuations in 
a series with such a low average percentage unemployed. This 
industry also lagged after the others slightly on several 
occasions. 
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What was the general course of unemployment 
during this period, irrespective of the special 
peculiarities of leading industries? In applying 
this question to American conditions, it was 
fotmd that only by the use of iixed weights in 



Table 9. — Adjusted Indices of Seasonal Va- 
riation OF Unemployment in Leading 
Trades in Great Britain 

(Average for year = 100 per cent) 



January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October . . . 
November 
December . 



§ 


II 

III 


1 


d 

^S 
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|:li 


IIl.O 


98.4 


105. 1 


100.8 


141 .6 


106.8 


102.7 


92.8 


98.2 


89.2 


129.0 


96.3 


94.0 


93 -o 


96.5 


84.6 


108.5 


85.0 


91.7 


91-5 


93-1 


84.0 


88.0 


98.8 


89.4 


87.3 


91.9 


85.8 


80.2 


103.0 


92.1 


92.9 


93-6 


91.8 


84.2 


98.0 


92.6 


97-9 


95-3 


91-3 


80.8 


86.5 


102.5 


103-3 


98.4 


98.7 


74-5 


132.6 


105. 1 


108.4 


100.2 


114.6 


83.6 


124.9 


I04.I 


109.2 


102.9 


118.0 


95-3 


103.9 


99.9 


109.6 


102.3 


120.4 


103.0 


65-5 


115.0 


iiS-5 


122.5 


121.0 


131-0 


98.6 



167.8 
130.4 

73-0 
SS-9 
59-2 
76.0 
93-3 
93-3 
94-6 
98.3 
107.5 
150-7 



combining the figures for the several industries 
could a reHable answer to this question be given. 
The three methods which were apphed to the 
New York data were therefore applied here. 
Three curves were drawn: one indicating the 
cycles derived from the percentages imemployed 
ia aU trades, another the cycles derived by com- 
bining the cycles for the four leading industrial 
groups in a weighted average,^^ the third like the 
second but embodying an unweighted average for 
the four groups. The three curves were found to 

^1 The weights adopted were: for engineering, shipbuild- 
ing and metals combined, 6 points; buUding 2, woodworking, 
etc. 1; and printing, etc. i. (Total 10 points.) These weights 
were based partly on the union membersUp, and partly 
on the total number employed in those industries throughout 
the country, as indicated by the Production Census of 1907. 

*^ It must not be supposed, however, that the general index 
pictures the employment cycle in every industry. The writer 
has found very marked differences in the cotton industry, for 
example. The existence of variations in employment in the 
cotton, woolen, and other special industries based upon agri- 
cultural production probably does not lessen the significance 
of the general curve as a register of the employment cycle in 
industry as a whole. In the unemployment index cotton and 
other special industries are represented to a certain extent, and 
the curve probably represents a true consensus of employment 
cycles (see Table 8). 



agree so closely that it is unnecessary to present 
them for inspection. In fact, it is a matter of 
indifference which one is taken. The one chosen 
to represent the general employment cycle was 
the first above mentioned; this is shown in Chart 
15. The third shows minor irregularities and 
sometimes a tendency to lag, both features being 
due chiefly to the influence of printing. But 
when one considers how violent a reallocation of 
influence results from changing the weights of the 
industries to i apiece, from 6, 2, i, and i re- 
spectively," it is clear that the substantial agree- 
ment of the xmweighted index with the two 
others would not have been disclosed if any 
marked differences in the tuning of the com- 
ponent curves had taken place.^^ The British 
are unlike the American data, then, in one 
respect: the use of fixed weights was of prime 
importance for the New York data, but it is of no 
importance for the British. Both show, however, 
that within fairly wide limits precision in deter- 
mining the fixed weights is of minor concern, 
owing to the nearly simultaneous movement of 
the component curves. 

Generally speaking, labor disputes affected the 
unemployment indices for Great Britain some- 
what less seriously than for New York, as was 
expected from the superior character of unem- 
ployment reports from the British imions having 
benefit provisions. Yet nimierous labor disputes 
of importance took place, and these were some- 
times the indirect cause of considerable bona fide 
imemplojonent. None, however, except the 
national coal dispute early in 191 2 affected the 
course of emplojonent profoundly. The pro- 
nounced peak in every curve in Chart 14 in Feb- 
ruary, March, and AprU 191 2 is due solely to the 
lack of fuel, of transportation facilities, and of 
raw materials resulting from this nation-wide 
dispute. 

The comparative imresponsiveness of the 
unemployment index to labor disputes, except 
early in 1912, is especially surprising when one 
considers how great was the extent of disputes 
during this period as a whole, and further how 
the effects were concentrated at certain parts of 
the period. In the ten years 1904-13 over 93 
milUon man-days or 310,000 man-years were 
lost, directly or indirectly, through disputes in 
Great Britain. This is the equivalent of the work 
done by 31,000 men working every day through- 
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out that period; or assiiming an average working 
life of forty years the disputes in that decade 
may be said to have sacrificed the entire working 
lives of nearly 8000 men. Table 10 indicates how 
imevenly a large part of this total time loss was 
distributed over the period. Most of the great 



curred in industries whose products or services 
were essential to other industries at later stages 
of manufacture. 

Table 10 also shows the frequency and impor- 
tance of disputes in the British coal mining in- 
dustry. Throughout the period under review the 
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Chart 15. — Unemploymenx in Great Britain and New York State Compared 

{Monthly cycles) 
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disputes which took place in leading British 
industries are Hsted. Comparison of Table lo 
with Chart 14 shows that, in the main, the dis- 
tortion caused by disputes in the unemplo3ntnent 
curve was not great except in the spring of 191 2 
when one-third of the entire time loss mentioned 
above was incurred in coal mining in less than 
two months. Yet nearly all the disputes oc- 

^ In 1.912, 93.7 per cent of the aggregate number engaged 
in British coal mining were involved in disputes, chiefly the 
National Dispute of February-April. This figure was higher 
than in any other industry at any time. Even though coal 
mining outranked all other industries in the scope of its dis- 
putes, the largest proportions in any other pre-war years were 
29 per cent in 1910 and 27 per cent in 1909. The average in 
all industries combined was, before the war, only 4.4 per cent. 
Board of Trade, TwenPy-sixth Annual Report on Strikes and 
Lockouts, 1913, p. jdii. 

" Equally if not more interesting relationships have been 
disclosed by a study of unemployment cycles since 1900 in five 
other countries: France, Germany, Belgium, Denmark and 
Norway. The evidences of world-wide booms and depressions 
given by the unemployment series are particularly significant, 
because in some of the countries mentioned other economic 
data on a monthly basis — even for highly significant series 
like prices — are lacking. A monthly index of cyclical unem- 
ployment in Great Britain running back to 1850 also shows 
curious relations to the data on unemployment in certain other 
countries available prior to 1900. 



ntmiber of all British coal miners involved in 
disputes averaged 21 per cent of the total number 
engaged in the industry; and even excluding the 
extremely high figure of 1912 the average was 13 
per cent, which was three times the figure for all 
trades combined. The worst years, aside from 
1912, were 1909, 1910, and 1913, but important 
disputes also occurred in 1906, 1908, and 1911.*^ 
Indeed, labor disputes so distorted the employ- 
ment curve for the coal industry as to nullify its 
value in studying the relation of employment in 
that industry to business cycles. 

The general indices of unemplo5Tnent in Great 
Britain and the United States show interesting 
divergences. Especially impressive are (i) the 
longer duration of depression in Great Britain in 
1904-05 and 1908-09, (2) the comparative 
absence of depression in 191 1 in Great Britain, 
and (3) the fairly consistent tendency of the 
British curve to lag after the American, from six 
months to a year. It is not yet possible to declare 
whether these differences in timing, etc., are 
inherently characteristic of the two countries, 
though evidence on this subject is being accu- 
mulated,^ but the three above-mentiofled fea- 
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Table lo. — Leading Labor Disputes in Great Britain, 1905-14 * 



Date 


Industry 


Workers involved 
(thousands) 


Man-years t 
lost 


Tiilv T Tfiotf— Tanuarv ^i iqo6 . . 


Coal 


IS 

IS 

46 

120 

30 
13 

160 

1000 

100 
so 
20 


760 




Shipbuilding 


2,000 




Engineering and shipbuilding 

Cotton spinning and weaving 

Coal 


11,300 


Spntember 2t— November 6. 1008 


16,000 




8,000 




Coal 


10,000 


December 21, 1911-January 20, 1912 

Febrtiarv 26— Anril iK 1012 


Cotton weaving 


10,000 


Coal 


103,000 




Docks 


9,000 




Engineering, etc 


4,700 


Aiieii<;t TOT^— Febmarv iqia ... 


General (Dublin) 


6,300 


Tanuarv 26— Ausnist K. loxd 


BuDding 


8,300 









* Source: Twenty-sixth Annual Report on Strikes and Lockouts, Board of Trade, 1913, pp. 70-93- 
t Counting one man-year as 300 man-days. 



tures were unmistakable during the period 
covered in Chart 15. 

X. THE RELATION OF EMPLOYMENT 

TO THE BUSINESS CYCLE IN 

GREAT BRITAIN, 1903-14 

The relations which bind employment to the 
business cycle in Great Britain are in some re- 
spects analogous to those which obtain in the 
United States, but in other respects they are 
different. Cycles for two significant series indic- 
ative of business conditions in Great Britain are 
shown in Chart 16. They are the Sauerbeck- 
Statist price index of materials for use in manu- 
facturing, and the nvunber of furnaces in blast.^^ 
British like American prices bounded upward to 
a much sharper peak in 1906-07 than did em- 
ployment, and primarily for the same reason 
— the influence of physical obstacles to increase 
of employment. The price decline during 1908- 
09 went to about the same extreme in the oppo- 
site direction. The decrease of employment 
during the trough of depression in 1908-09 was 
severe, but not of such long duration as the pre- 
ceding boom. British prices suffered some de- 
cline during the mild American depression of 
1911. 

The index of employment itself seems to Be 
the best monthly index of production in Great 
Britain. Actual production data were extremely 
scant in Great Britain before the war. Even pig- 



iron production was not reported except at yearly 
intervals, and the nvunber of furnaces in blast 
was the only measure of monthly pig-iron pro- 
duction. The agreement between the cycles of 
the two industrial barometers, employment 
and furnaces in blast, was fairly good in form but 
there was a clear tendency for the blast-furnace 
curve to rise higher during the long boom of 1906- 
07. The reason is partly that at such a time the 
small, antiquated or ineflScient furnaces put into 
blast naturally increases the number of blast fur- 
naces in greater proportion than the nvunber of 
employees. On the other hand, unemployment 
cycles (inverted) tend slightly to understate 
activity during booms, as already indicated 
{supra, p. 24). In their timing, however, the 
agreement was not good. There seemed to be a 
persistent tendency, after a depression, for the 
nvunber of furnaces in blast to show recovery 
several months before employment improved, 
and a similar though less consistent precedence 
appeared in the change from prosperity toward 
depression in 1913-14. This lag of employment 
may be attributed in part to the interval be- 
tween the less and the more advanced stages 
of manufacture, between pig-iron production and 
the production of more finished goods. This does 
not seem a very influential factor, especially in 
view of the great weight of engineering, ship- 

66 These have been selected from an unpublished study of 
business indices in Great Britain conducted in collaboration 
with Professors Warren M. Persons and Norman J. Silberling. 
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biiilding, and metal industries in the emplo)rment 
index; the importance of iron-using industries 
in the British index is much greater than in the 
New York state index, yet in Great Britain the 
lag of employment after blast-furnace activity is 



the war.^^ The emplo3rment series, on the other 
hand, has a broader industrial basis, and is much 
less susceptible to disputes. Furthermore, it is 
imiversally regarded as superior to the New York 
data, which nevertheless have been shown to 



Chart i6. — Indices or Industrial Activity in Great Britain 
{Quarterly cycles) 
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greater, not less, than that of the American 
index. The explanation seems to lie elsewhere, 
speculative production of pig iron in Great 
Britain was much facilitated by the operations of 
a large storage organization,^* wMch advanced 
credits to blast-furnace operators secured by pig 
iron stored in the yards of the company, in much 
the same manner as, in the United States, credits 
are granted, secured by eleviator receipts for 
grain. While speculative production of pig iron 
is, of course, also undertaken in "the United 
States it seems to have been carried so much 
further in Great Britain that the number of ac- 
tive blast furnaces failed to record satisfactorily 
the rate of general industrial production before 

«» William Connal Company's yards. It is noteworthy 
that the forecasting tendency is still clearer in the tabulated 
stocks of pig iron held in the yards at Middlesbrough and 
elsewhere. 

" Another reason for the failure of the pig-iron industry to 
register industrial activity in general is its intimate dependence 
upon the coal supply wWch (as already shown) has long been 



serve well as an industrial index for the United 
States. Finally, extended search has failed to 
reveal any other single series with advantages 
equal to those of unemployment (inverted) as 
an index of actual industrial activity in Great 
Britain.*^ 

XL CONCLUSION 

Four primary indices of employment have 
been presented in this paper: a monthly index 
for Great Britain, 1903-14, and three American 
indices — an annual index, 1899-1913, a monthly 
index, 1903-16, and a monthly index from 1919 to 
date. In addition, secondary or supporting 

subject to violent and extensive labor distvu-bances — in Great 
Britain more than in the United States. 

*' Foreign trade, particularly the export trade, furnished a 
fair guide to the volume of production though its usefulness is 
impaired by the presence of the price factor, the probable lag 
between production and exportation, and the necessary omis- 
sion of the output used in domestic consumption. 
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indices have been developed, representing both 
employment and unemplo3rment in Massachu- 
setts. The industrial and especially the geogra- 
phical basis of these indices has been restricted 
by the scantiness of data; yet all seem to give 
fairly accurate views of the emplojonent cycles 
in these two countries. The New York indices, 
for example, seem fairly typical of industrial 
activity in this country. The accuracy of the 
emplo3Tnent indices is shown not only by their 
own internal evidence, but even more strikingly 
by their external relations to business indices 
of established worth. " These unexpectedly close 



relationships make it highly probable that the 
employment indices, based primarily on trade 
imion reports before the war and on employers' 
reports subsequently, measure relative fluctua- 
tions in emplojmient with high accuracy. Em- 
plojntnent is so "geared" to business cycles that 
the emplo3Tnent index itself ranks high as a 
measure of business activity. It affords a clue to 
cycles of industrial production, and it helps us to 
trace the var3dng impact of the business cycle 
upon the economic welfare fii wage earners, 
thereby affording a clue to cycles of commercial 
demand. 
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Table ii. — Cycles of Unemployment in all Trades and in Selected Trades m New York State, 1903-16 

(Unit: one standard deviation) 



Weighted 
index; 
six trades com- 
bined 



Building and 
paving 



Railways 



Clothing and 
textiles 



Iron and steel 



Woodworking 
and furnishing 



Printing and 
bookbinding 



1903 January . , 
February , 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October . 
November 
December 

1904 January . 
February 
March .. 

April 

May 

June 

July 

August . . , 
September 
October . 
November 
December 



+ -S 
+ .2 

o 
+ .1 

o 

— -4 

— .1 

— .1 

— .2 
+ .1 
+ .7 
+ -7 



+ .8 

+ -4 

+ -S 

+ -S 

+ -9 

+ -5 

+ .2 

— .2 

- -4 

- -4 

— .1 



-fi.i 

- .1 

- .6 

- .2 
o 

-1-3 

- -7 

- -S 

- .8 

- -9 

+ -5 
+ .8 

+ -9 
+ -9 

- -4 

- -S 

+ .1 

- -7 

- .6 

- .8 

- -9 

- .6 
+ .8 



+ .1 

- .1 

- -7 

- .6 

- -4 

- -5 

- -4 
+ .1 
+ .6 
+ .5 
+ .1 

o 

+ .3 
+ .1 
+ .4 
-1-3.8 
+1.9 
+I.S 
-fi.o 

+ -5 

+ .1 

+ .1 

+ .1 



+ -4 
+1-3 
+ .7 
+1-5 
+1.7 
- -3 



+ 
+ 

+ 



.2 

■5 
o 

•7 
-I-1.9 
+1-5 

+1-5 
+ .5 

4-2.2 

-H.8 

+1.3 
+ .2 
+ .9 
+ -3 

- -4 

- .6 



- -5 
— i.o 

- -9 

- -S 

- -S 

- -3 

- .1 

- .2 

- -3 
+ .2 

o 

- .1 



+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 



+ -5 
+ .6 
-H.9 
+ .2 

— 1.1 
+1.9 

- -3 



+ 

+ 
+ 



+11 

+1-5 
—1.0 

- .6 

+ .5 
+ .8 
+1.3 
+2.7 
+ .5 

- 1.2 

o 

- -S 
o 



+ .2 

+ .1 

— .1 
+ .1 

— .2 

— -3 
+ .6 

+ .5 

-f .2 

+ .1 
o 

+ -3 



+ 

+ 



•9 
.1 

■5 
•3 
.1 
.1 

•5 

- .2 

- .6 

- -5 

- -5 

- -7 



-f 
+ 
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Table ii. — Cycles of Unemployment in all Trades and in Selected Trades in New York State, 1903-16 

(Unit: one standard deviation) 



Weighted 
index; 
six trades com- 
bined 



Building and 
paving 



Railways 



Clothing and 
textiles 



Iron and steel 



Woodworking 
and furnishing 



Printing and 
bookbinding 



1905 January . , 
February . 
March . . , 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 

1906 January . , 
February . 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October .. 
November 
December 

1907 Januaty . , 
February . 
March . . . 

April 

May 

June 

July 

August ... 
September 
October . , 
November 
December 

1908 January . . 
February . 
March . . . 

April 

May 

June 

July 

August ... 
September 
October . . 
November 
December 



- .1 

- -4 

- -4 
— i.o 

- -9 

- .6 

- .6 

- .6 

- .6 

- -9 

- -9 
-1.4 

—1.2 

- -9 
—I.I 
—1.0 
—I.I 
—1.2 

- .8 

- -7 

- -7 

- -9 

- .8 

- -9 

- -4 

- -4 

- .6 

- .6 

- .6 

- .8 

- .6 

- .3 
o 

+ .7 
+1.0 
+1.6 

+2.4 
+2.4 
+2.8 
+2.2 
+2.1 
+2.3 
+2.0 

+I.S 
+1.8 
+1.2 
+1.0 
+ .8 



+1.0 
o 
o 

- -7 

- -9 

- -4 

- .8 
—1.0 
—1.0 
—1.2 

-1-3 
^2.0 

-1.9 

-1-3 

- 2.2 
-1.4 
-1.4 
-1.4 

- -7 

- .6 

- -5 

- .8 

- .8 

- .8 

+ -7 

+ .5 

- .1 

- .2 

- .2 

- -5 

- .2 

+ -7 
+ .9 
+1.1 
+I.S 
+1.7 

+2.2 
+2.7 
+2.4 
+2.1 
+2.0 

+1.9 
+2.7 

+2.4 
+24 

+1.9 
+1-7 
+1.6 



- -4 

- .6 

- .6 
-1.0 

- -9 

- .8 

- -7 

- .6 

- -5 

- .7 

- -7 
-1.0 

-1.0 

- -7 

- -4 

- -9 
-1.0 
-1.4 
-1.4 
-1.0 

- .6 
-1.0 

- .6 

- -9 

- .8 

- .6 

- .6 

- .6 
-1.0 
-1.4 
-1.0 
-1.0 



o 

+2.3 

+2.S 
+I.I 
+4.1 
+1.4 

+I.S 

+2.4 

+1.8 
+ .8 

+1.9 
+1.0 
+ .8 
+ .8 



- .2 

- -5 

- -5 
—1.0 

-1-3 

- .8 

- -3 

- -4 

- -3 

- .8 
—1.0 
-1.6 

- -9 

- .4 

- .8 
—1.0 

- 1.0 
—1.2 

- .8 

- -7 

- -9 
—1.0 
—I.I 
-1-5 

- 1.2 

- -9 
—1.2 

- 1.2 
—I.I 
—1.0 

- -9 

- -9 

- .6 
+1.2 
+1.2 
+1-3 

+2.1 
+2.1 
+2.1 
+2.2 
+2.0 
+2.0 

+ -9 

- .1 
+ .8 
+ .2 

- .1 
—1.0 



- .6 

- -S 

- -S 

- .8 

- -5 

- -5 

- -S 

- -7 

- .6 

- -9 

- -7 
—1.0 

- -9 

- -9 

- -7 

- -9 

- .8 

- -7 

- .8 

- .8 

- I.I 
—1.0 
—1.0 

- -9 

—1.0 

- .8 

- -9 

- -9 

- .7 

- .6 

- -5 

- -4 
+ .2 
+ .9 
+1.9 
+2.4 

+2.5 

+3-0 
+2.9 
+3-5 
+3.1 
+3-0 
+2.7 
+1.9 
+2,1 
+1.6 
+I.S 
+1-3 



- I.I 

- .8 

- .8 
-1.9 

- -4 
—1.2 

- -5 

- -S 
-1-3 

- I.I 

- I.I 
-1-7 

- -9 
—1.2 
—1.2 

- -7 

- -9 

- -9 

- -3 

- .6 

- .8 

- -7 

- .8 

- -5 

—1.0 
—1.2 

- -S 

- .2 

+ .4 
o 

- .6 

- .6 

- .7 
+1-3 
+1.3 
+1.4 

+2.1 
+3-0 
+2.3 
+2.2 

+24 
+2.4 
+1.2 
+2.5 
+1.6 
+1.0 

+ .9 
+ .6 



+ 



+ 



7 
8 

9 
7 
7 
4 
.2 
.2 
.2 
o 
+ .1 
o 

- -3 

- -4 

- -4 

- -7 

- -7 

- -9 

- .6 

- .6 

- -S 

- -5 

- .6 

- -7 

- -5 

- -S 

- -S 

- -9 

- -9 

- .9 

- .4 

- .4 
+ -3 
+ .3 
+ .1 

- .1 



+3-1 
+3-2 
+3.1 
+2.6 
+2.9 
+2.7 
+3.1 
+2.3 
+1.7 
+1-5 
+14 
+1-7 
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Table ii. — Cycles of UNEMPLoyMENT in all Trades and in Selected Trades in New York State, 1903-16 

{Unit: one standard deviation) 



Weighted 
index; 
six trades com- 
bined 



Building and 
paving 



Railways 



Clothing and 
textiles 



Iron and steel 



Woodworking 
and furnishing 



Printing and 
bookbinding 



1909 January . 
February 
March . . 

AprU 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 

1910 January . . 
February . 

, March . . . 
. April 

May 

June 

July 

August . . . 

September 

October . . 

November 

December 

1911 January . . 
February . 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October . , 
November 
December 

1912 January . , 
February , 
March . . , 

April 

May 

June 

July 

August . , 
September 
October . . 
November 
December 



+ .7 
+ .8 
+ .2 
+ .4 
+ .2 
+ .3 
+ .1 

- -4 

- .1 

- -4 

- -S 

- .6 



- .8 

- -S 

- -4 

- -4 

- .4 

- -5 

- -5 

- -7 

- .2 

- -3 

- .2 



+ 
+ 
+ 
+ 
+ .2 

o 
+ .2 

o 

+ .2 
+ -S 



+ 
+ 



+1-3 
+1.2 

+ -4 
+ .8 

+ 
+ 
+ 



+ 



— i.o 

— -9 

— -4 

— .2 

— .1 

— .2 

— .2 

— 1.0 
+ .1 

— .2 

— .1 

— -4 
+ .6 

+ .7 

+ .6 

+ -S 

+ .2 

+ .2 

+ .2 

+ .1 
o 



- .2 

- .2 

- .2 

- -4 

- .2 

- -4 

- .6 

- -4 

- -3 

- .6 
—1.0 
-1-3 



+1.2 
+1.4 
+ -S 
+1-3 
+1.0 
+ .8 
+ .2 

- -9 

- -9 

- -S 

- -4 

- .6 

- -S 

- .8 

- -S 

- -7 

- -7 

- -9 

- -S 

- .6 

- .2 

- .1 

- .2 

- -7 

- -4 

- -4 
+ .6 
+1.0 
+1.0 

+1.3 
+1.0 

+ -S 
+1.9 
+ -7 
+ -5 
+ .6 



+ .7 

+ .1 

- -4 

- -3 

- -3 

- -S 

- -4 

- -3 

- -4 

- -4 



- -7 

- -7 

- -3 

- -S 

- .1 

- .1 
o 

+ .2 

- -3 

- .6 

- -7 

-1-3 

- I.I 

+ .4 



+ 
+ 



+ 
+ 



•4 
.2 

•3 
•3 
•4 
.6 
.1 
.2 
+1.0 

+ .8 

- .2 

- -S 

- -7 
+ .6 

- -3 
o 

- .8 
—1.2 
-1.4 
+ .1 
+1.6 

+ .6 

- I.I 

- .8 
—I.I 
+ .4 
+1-5 
+2.1 

- -7 
-1.4 

-1-3 

+ .4 
+1-3 



+1-7 
+1.6 

+ -9 



+ 
+ 
+ 
+ 



+ 
+ 



•4 
•5 
•4 
•4 
•3 
•4 
.8 
.6 
•7 

.6 
.6 

•7 
•9 
.8 
.6 
•S 
•S 
•4 
.6 

•S 
.6 



+ 
+ .8 
+1.0 

+ -9 
+1.0 
+ .6 
+ .4 



•3 
•3 
•9 
•7 
.6 

•S 
•4 
.8 
.2 
.6 



-1.4 

— 1.2 

- -9 
-1.4 

— I.I 

— 1.0 

- .8 

- -7 

- .6 

— ,1 



— .1 
o 

+ .1 
o 
o 

- -3 
.2 

•5 
•4 



+ 
+ 
+ 
+ -S 
+ -4 

+ .4 

+ .4 

+ .2 

o 

o 

+ .2 

o 

- -S 

- -4 

- -S 

- -S 
+ .2 



+1.0 
+1.2 
+ .8 

+ -4 

o 

+ .8 

- -3 
o 

+ .2 

- -3 

- .2 

+ .3 

- -3 
o 

- -3 

- .2 

- -S 

- .6 

- 1.2 

-1-3 
-1.4 

-i-S 
-1.4 

-i.3 

- -7 

- -7 

- -9 
o 

- -7 
-1.4 
—I.I 
—1.0 
—I.I 

- -4 

- .2 

- -3 



— 1.0 
+ .2 
—1.2 

— I.I 

- .6 
+1.2 

— .2 
'+ .2 

- -7 

- -7 
-1-7 
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Table 12. — Cycles or Unemployment in all Trades and in Selected Trades in New York State, 1903-16 

(Unit: one standard deviation) 



Wraghted 
inaex; 
six trades com- 
bined 



Building and 



Railways 



Clothing and 
textiles 



Iron and steel 



Woodworking 
and furnishing 



Printing and 
bookbinding 



1913 January . 
February . 
March . . 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 

1914 January . . 
February . 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 

1915 January . , 
February . 
March . . . 

April , 

May . . 
June 

July 

August . . . 
September 
October . . 
November 
December 

1916 January . . 
February . 
March . . . 

April 

May 

June 



- .6 

- -7 

— .2 

- -4 

- -3 

— .2 

— .1 
+ .1 

— .2 
+ .3 
+ .4 
+ .7 

+ .6 

+ -7 



+ 
+ 
+ 
+ 



+1-7 
+1.8 
+1.8 

+I-S 
+1.8 
+1.2 

+1.6 
+1.8 

+2-5 

+1-5 
+1.4 
+1.4 
+1.6 

+1-3 
+ .8 
+ -3 
+ .1 

- .6 

- -4 

- .6 

- -4 

- -3 

- .6 

- .4 



-1.4 

— 1.2 

— 1.2 

— -7 

— .6 

— .1 

+ .1 

+ .1 

+ .2 

+ .1 

+ .1 

+ .2 



+ 



.2 

•3 

o 

+ .7 
+ .4 
+ .8 
+ .6 
+ -9 
+1.4 
+ .8 

+ .6 

o 

+ -3 
+2.3 

+ -7 
+ .6 
+1.0 
+ -9 
+ -9 
+ .8 
o 

- -3 
-i-S 

—1.2 
—I.I 
— i.o 

- -3 

- -S 

- .6 



- .1 

- -9 
+ .2 

- .8 

- .8 

- -9 

- 1.0 

- .8 

- -7 
o 

+ .2 

+ .4 

+1.1 

+ -9 
+1.6 
+1.2 
+1.4 
+1.4 
+2.4 
+2.8 
+2.4 
+2.6 
+2.0 
+2.6 

+3-2 
+3-9 
+5-7 
+4.0 
+2.9 
+3-4 
+3.4 
+2.5 
+2.5 
+1.0 
o 

- .6 



—I.I 

+ .2 
- .6 
-1.4 
—1.2 



+ 
+ 
+ 



+1.0 
+ .8 

- .1 

- .1 
+ -9 
+1-5 

+ -9 
+ .6 

+ .1 

- -4 

- -4 
+ .1 
+2.2 

+1-7 
+ .1 

- .1 
+1.2 
+ .2 

+1.8 
+2.1 

- -3 

- .2 
+1.0 
+ .2 
+ .5 
+ .1 

- -9 
-1-3 

- -5 

- I.I 

- -7 

- .8 
-1.4 

-1-5 
-1.9 

- -9 



+ 



o 

+ .4 

+ .2 

+ .3 

+ .3 

+ -3 

+ .6 

+ -7 
+ -7 
+1.1 
+1.8 
+1.6 

+1.2 
+ -9 
+1.4 
+ .8 
+ .1 

— .2 
o 

— .6 

— .8 
—1.0 

— 1.0 
—1.2 

-1-3 
-1-3 

— 1.2 

— 1.2 

— 1.0 

— -9 



+ -3 
+ -7 
+ .4 
+ .2 
o 

- -3 

— .2 

+ -3 
+ -4 
+ -9 
+1-3 
+ .9 

+1.6 
+1.6 
+2.1 

+1.3 
+1.2 
+1.1 
+1.9 
+1.9 
+2.2 
+1.8 
+2.1 
+1.8 

+1.5 
+1.6 

+1.7 
+ .8 
+ -5 
+ .5 
+1.1 
+ -7 
+ .1 
+ .1 

— .1 

- .6 

+1.1 
+ -S 
+ -7 
+1.1 

+1-3 
+1.2 



+ .1 
+ .1 
+1.1 

- -3 

- .1 

- -3 

- .6 

+ .7 

- -4 
+2.6 
+ .8 
+1.8 

+1-5 
+1.0 
+1.6 
+2.1 
+2.2 
+2.1 
+3-6 
+4.1 
+5-8 
+4.6 
+4-8 
+1-5 

+3-3 
+2.9 

+3-9 
+3-4 
+3-5 
+3-3 
+4-9 
+5-1 
+4-3 
+4-2 
+3.6 
+2.8 

+3-2 
+2.7 
+3-0 
+2.4 
+2.2 
+2.4 
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Table 12. — Employment Indices toe Leading Industries and Groups op Industries, 1919-21 

{Average for igig = 100) 



U.S.B. 
L.S. 

(13 

groups) 



N.Y.I.C. 
groups) 



Average 




of 


Iron and 


(1) and 


steel 


(2) 




100 


118 


96 


III 


96 


109 


96 


104 


97 


99 


98 


99 


100 


102 


lOI 


loS 


102 


106 


100 


70 


103 


83 


106 


98 


107 


110 


106 


112 


108 


114 


108 


"3 


108 


loS 


107 


III 


103 


no 


102 


109 


100 


III 


98 


III 


92 


108 


86 


98 


78 


81 


81 


81 


82 


77 


81 


70 


81 


69 


80 


65 


80 


S6 


79 


58 


82 


60 


83 


64 


84 


66 


84 


66 



Metak, 

ma- 
chinery 

and 
convey- 
ances 



Chem- 
icals, 
oils, 

paints, 
etc. 



Cotton 
manu- 
factures 



Woolen 
manu- 
factures 



Leather 



Boots 
and 
shoes 



Paper 



1919 January . 
February , 
March . . . 

April 

May 

June 

July 

August . , 
September 
October . . 
November 
December 

1920 January . , 

February . 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 

192 1 January . . 
February . 
March . . . 

April 

May 

June 

July 

August . . . 
September 
October . . 
November 
December 



95 

96 

96 

98 

101 

102 

101 

103 

99 
102 

105 

106 

106 

107 

108 

108 

108 

100 

100 

97 

94 

89 

83 

74 
80 
80 
80 
81 
82 
82 
81 
83 
84 
85 
86 



99 
98 
97 
97 
96 
96 
99 

lOI 

102 
101 
104 
107 

108 
107 
no 
109 
107 
106 
106 
104 
103 
101 

95 
88 

82 
82 

83 
82 
81 
79 
77 
77 
80 
82 
82 
82 



106 


105 


103 


102 


102 


98 


99 


98 


96 


97 


92 


97 


95 


99 


99 


100 


99 


100 


98 


100 


102 


103 


106 


103 


108 


105 


107 


104 


III 


105 


no 


104 


108 


102 


108 


104 


108 


106 


106 


106 


103 


104 


102 


105 


98 


102 


90 


97 


81 


93 


77 


91 


74 


90 


70 


88 


67 


86 


62 


85 


59 


83 


59 


82 


60 


80 


63 


82 


64 


82 


66 


81 



93 
90 
90 

91 
102 
103 
105 
105 
106 
107 

105 
109 

108 
106 
108 
107 
106 
107 
108 
107 
106 
103 
98 
95 

89 
105 
102 
101 
103 
103 

105 
106 
108 
108 
108 
108 



85 

50 

64 

88 

100 

114 

118 

117 
117 
118 
118 
"5 

120 

117 

121 

121 

120 

112 

51 

47 

64 

68 

60 

48 

47 
68 

79 
97 
102 
104 
104 
102 
105 
105 
104 

lOI 



94 

94 

95 

95 

98 

100 

102 

103 

106 

105 
106 
106 

108 

105 

106 

102 

101 

97 

97 

92 

85 
80 

74 
69 

68 
68 
71 
63 
67 
72 

74 
75 
75 
76 
80 
84 



100 

100 

100 

96 

98 

97 

97 

100 

lOI 

103 

105 
107 

108 

106 

107 

106 

103 

103 

94 

94 

80 

77 
73 
74 

73 
79 
80 
80 
83 
87 
90 

95 
95 
94 
93 
95 



101 

99 

98 

95 

90 

96 

98 

100 

104 

104 

107 

108 

log 
108 

"S 
112 

"3 
"3 
117 
118 
118 
118 
114 
no 

104 
100 
96 
86 
74 
74 
74 
75 
77 
79 
84 
84 
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Table 13. — Corrected Monthly Cycles oe Unemployment in Great Britain, 1903-14 

(Unit: one standard deviation) 





January 


February 


March 


April 


May 


June 


July 


August 


September 


October 


November 


December 


1903 


- .6 


- -7 


- .6 


- -7 


- -7 


- .6 


- -4 


- .4 


- -3 


— .1 


— .1 


— .1 


1904 


— .1 


— .1 


+ .1 


+ .1 


+ .3 


+ .1 


+ .2 


+ .1 


+ .2 


+ .3 


+ .4 


+ .3 


I90S 


+ .1 


+ .1 





+ .1 








— .1 


— .'2 


- -3 


- .4 


- -4 


- .6 


1906 


- .6 


- -s 


- -7 


- -7 


- .6 


- .7 


- -7 


- .8 


- -9 


- .6 


- -S 


- .6 


1907 


- .8 


- .8 


- -7 


- .8 


- .6 


- -7 


- .6 


- -7 


- -S 


- -4 


— .1 





1908 


+ .2 


+ .5 


+1.0 


+1.3 


+1.6 


+1-7 


+1.7 


+1.9 


+2.2 


+2.3 


+2.0 


+1.9 


1909 


+1.9 


+1.9 


+2.0 


+2.1 


+2.0 


+1.9 


+2.0 


+1.7 


+1.4 


+1-3 


+1.1 


+ .9 


1910 


+1.1 


+ -7 


+ .6 


+ .2 


+ .2 


— .1 


— .1 


— .2 


— .1 





+ -3 


+ .2 


19II 


- .4 


- -5 


- -S 


- -S 


- .6 


- -4 


- -5 


- -4 


- -7 


- -7 


- .8 


- .8 


I9I2 


— I.O 


- -7 


+4.6 


+ .1 


- -4 


- .6 


- .6 


— 1.0 


— I.I 


— 1.1 


—1.2 


— 1.2 


I9I3 


— 1.2 


— I.I 


- -9 


—1.0 


- .8 


- -9 


- -9 


— 1.0 


- -9 


- .9 


— 1.0 


- -9 


1914 


- .8 


- .8 


- -7 


- -7 


- -S 


- -4 




... 











